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Fragaria and Cream... 


Strawberries and cream are a treat of the season for botanists—at 
least for those who can concentrate on the rich flavor without be- 
ing preoccupied by thoughts on the general vondition of the 
pericarp, the stolon mechanism, and similar considerations. 


An equally satisfying and longer-lived treat is Palmquist & 
Petry’s General Botany Laboratory Book. Now ready in a New 
(2nd) Edition, this manual has proved pleasantly surprising to 
a surprisingly large number of teachers. For one thing, it saves 
the bother of devising and attending to the production of a 
‘*home-made’’ manual. Further, its professional appearance and 
profusion of good illustrations provide an added interest bonus 
to the laboratory periods. 


For this edition, the Keys to Common Trees have been extended 
to include summer as well as winter conditions. The treatments 
of mitosis and meiosis have been completely done over. New prob- 
lems on diffusion and on genetics are included. 


It might be worth half an hour of your time to examine this New 
(2nd) Edition carefully. See for yourself why Palmquist & 
Petry is being used today in so very many botany courses. 


By Epwarp M. PaLMQuist, Professor of Botany, University of Missouri; and 
Loren C. Petry, Professor of Botany, Cornell University. 190 pages, 8%” x11”, 
Wire-O binding. $3.00. New (2nd) Edition. 


W. B. SAUNDERS COMPANY 
West Washington Square Philadelphia 5, Pa. 
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Kleiner's 


Mosby Book! 


HUMAN BIOCHEMISTRY 


NEW THIRD EDITION 


The success of Dr. Kleiner’s book in its former editions was due to his wise 
foresight in considering physiological chemistry not as a pure science—but by 
applying the practical, clinical aspects of the subject. 


Many changes and additions have been made in every chapter of the book 
for this New Third Edition. The chapters on MINERAL METABOLISM AND 
WATER BALANCE and RESPIRATION AND ACID-BASE BALANCE have 
been almost rewritten. 


Thorough revisions have been made in the discussions of blood-coagulation, 
vitamin A, vitamin B,, and folic acid, and trans-methylation. The section on 
hydrogen ion concentration has been expanded, as has the entire chapter on 
PHYSICAL CHEMISTY. The coverage of isotopes in metabolic studies, in- 
cluding the biosynthesis of heme and of purines has been enlarged. 


Among the newly introduced or greatly expanded topics are ganliosides, 
cardiolipins, citrate in bones, lysozyme, chromatography, ion exchange resins, 
blood groups and Rh factor, niacidtrypothan, goitrogenic foods, new antibiotics, 
the Warburg Apparatus, and nor-epinephrine. Many new illustrations, as well 
as charts and tables have been added. 


Kleiner’s style is smooth and facile (never ponderous)—and his book is 
certainly an easy, ready source of basic reference material. 


&, ISRAEL S. KLEINER, Ph.D., Professor of Biochemistry and 

Director of the Department, New York Medical College, Flower 

and Fifth Avenue Hospitals. Third Edition. 694 pages, 83 
illustrations (5 in color). Price, $7.00 


Direct orders to: 3207 Washington Blvd., St. Louis 3, Missouri 


The C. V. MOSBY Company 


Scientific Publications 


Saint Louis — San Francisco — New York 
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The Association’s Program 


T THE Executive Committee meeting in Bloom- 
A ington, Indiana, June 30-July 1, critical atten- 
tion was focused on the broad connotations of the As- 
sociation’s program of activity. Its diversity is evident 
enough, as a summary of the more important items of 
business will indicate : 

Pursuant to the vote of the Council, which approved 
creation of an Alaska Division 198 to 1, the Committee 
authorized the establishment of a Southeastern Branch 
at Juneau; appropriated funds to enable the Division 
to carry on regular business and to organize the See- 
ond Alaskan Science Conference; and instructed Kirt- 
ley Mather to act with Governor Gruening at official 
installation ceremonies at the opening of the confer- 
ence September 4 in Mount McKinley National Park. 

Since the Council had also voted 191 to 7 to estab- 
lish a Section P on Industrial Science, the Executive 
Committee appointed N. V. Hendricks, of Esso Lab- 
oratories, to serve as secretary, Allen D. Brandt, of 
Bethlehem Steel Company, to act as 1951 chairman, 
and Paul E. Klopsteg to function as committeeman 
until the new section is organized. Detley W. Bronk 
was chosen to install Section P at the Annual Meeting 
in Philadelphia next December. 

Association meetings received their share of atten- 
tion. Drs. Mather and Meyerhoff reported on those of 
the Southwestern Division at El Paso and the Pacific 
Division at Los Angeles. Symposia for the Philadel- 
phia convention were discussed, and prospects and 
problems of the St. Louis (1952) and Boston (1953) 
meetings were previewed. 

The Association’s publications were considered at 
length. Members of the Editorial Board were reap- 
pointed, but it was agreed to add a few editorial con- 
sultants, whose principal function will be to assist in 
the diversification of the content of Science. The con- 
tinued rapid increase in the circulation of THe Scren- 
tric MONTHLY was noted, as was the popularity of 
the two recent symposium volumes—Brucellosis and 


Gladys M. Keener 
Executive Editor 


AAAS EDITORIAL BOARD 

(Terms expire June $0, 1952) 

Howard A. Meyerhoff, Chairman 

William R. Amberson Karl Lark-Horovitz 

Bentley Glass Lorin J. Mullins 
Malcolm H. Soule 

F. A. Moulton, Advertising Representative 


The Pituitary-Adrenal Function. In considering four 
new proposals for special volumes, the Executive Com- 
mittee affirmed that the Association will not compete 
in book publishing with commercial concerns but will 
limit itself to books important to scientists. 

Among other matters examined were the Associa- 
tion’s modest support of research, its cooperative ac- 
tivities with other organizations, its relations with 223 
affiliated and associated societies, its Gordon Research 
Conferences, and its support of the work sponsored 
by the Cooperative Committee on the Teaching of 
Science and Mathematics. 

Despite the ramifications of a program involvirg 
meetings, publication, and service to science and scien- 
tists in this country and abroad, the committee wel- 
comed a recommendation of three members that there 
be a “total analysis of the work of the AAAS” to 
determine “what must be done to advance science from 
the point at which it stands in June 1951.” Without 
a dissenting vote or adverse argument the committee 
agreed to assess the entire program of activity in a 
three-day session immediately preceding the regular 
meeting in mid-September. A few of the Association’s 
“best friends and severest critics” will be invited to 
sit with the full Executive Committee for the purpose 
of reviewing current activities and appraising them 
as an organizational program in keeping with the 
requirements of the times. 

It is not assumed that anything is organically 
wrong. The proposed survey is analogous to a medi- 
eal check-up whereby the patient may learn that he 
is in excellent health, and that he can maintain or 
improve this state by simple, salutary measures. No 
one has illusions about the possibility of improvement 
in the Association’s program, and there is no question 
but what activities can be greatly expanded. Whatever 
is planned must be within the Association’s modest 
financial means, but the Executive Committee wants 
the best it can provide for science within the means 
at its disposal. 

Howarp A. MEYERHOFF 
Administrative Secretary 


SCIENCE, founded in 1880, is published each Friday by the American As- 
sociation for the Advancement of Science at the Business Press, 10 McGovern 
Ave., Lancaster, Pa. Entered as second-class matter at the Post Office at 
Lancaster, Pa., January 13, 1948, under the Act of March 3, 1879. Accept- 
‘ance for mailing at the special rate postage provided for in the Act of February 
28, 1925, embodied in Paragraph (d-2) Section 34.40 P. L. & R. of 1948. 

All ae omy should be sent to SCIENCE, 1515 Massachusetts Ave., 
N.W., Washington 5, D. C. The AAAS assumes no responsibility for the safety 
at manuscripts or for the opinions expressed by contributors. Four weeks’ 


notice is required for change of address, and an address stencil label from & 
recent issue must be furnished. Claims for a missing number will be allowed 
only if received within 60 days from date of issue. 


Annual subscriptions, $7. 50; single copies, $.25; a 
a Union, $1.00; Canadian postage, $.5 
of the AAAI 


postage. outside the 
. Special rates to members 


The AAAS also publishes THE SCIENTIFIC MONTHLY. Subscription and ad- 
vertising rates on request. 
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ALETT 
ELECTROPHORESIS 


CUSTOM MADE 


TOOL FOR THE ANALYSIS 
OF COMPLEX COLLOID SYSTEMS, AND FOR 
THE CONTROL OF PRODUCTION OF 

PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 
179 EAST 87TH STREET 
NEW YORK, N. Y. 


ax Immediately Available 
for Research Investigators 


GELATIN GLUTATHIONE 


@ For intravenous use as a blood extender in shock 
burns, radiation injury, severe depletions of fluid 
and toxic infections. 


BM As a new field for investigation in rheumatic 
fever, arthritis and in ACTH induced diabetes. 


Gelatin in hydrolysis is well known to yield a non- 
antigenic product. Glutathione is the tripeptide of 
the three amino acids glycine, cysteine and gluta- 


mine used in biologic detoxifications. Glutathione 
increases the osmotic pressure of gelatin 20% and 
inhibits syneresis {ageing of colloids) thus ad- 
vancing gelatin usefulness. 


Supplied in 500 cc vials, sterile, ready for use in- 
travenously containing 6% gelatin (knox) and 
0.5% glutathione S H (reduced form) or S S 
(oxidized form) as desired. 


Bibliography on Request 


PHYSIOLOGICAL CHEMICALS CO., INC. 


3 LE FEVRE LANE, NEW ROCHELLE, N. Y. 


| nema of cae users in laboratory, field and factory now make 
fluorescen easily—in broad daylight—with 
the Menlo (blacklight) . 

Exclusive dark chamber holds comparison test tubes, solid 
samples, powders or fluids. Neoprene viewing cone excludes 
omeenting light for examination of large areas. 

Choice of filtered 2537 or 3650-63 Angstrom frequencies; 
interchangeable head for alternate frequency. bn 
curve with every instrument. Standardized mercury-va 
discharge tubes. Instant-starting, troublefree. Portable—~weighs 
less than 2 pounds, perc to use. Models for operation 
either two standard fi jashlight batteries or 110-120 v AC. 
Write for brochure, data on U-V use in your field. 


MENLO RESEARCH LABORATORY 
Drawer A-9, Box 522, Menlo Park, Calif. 
DEALER INQUIRIES INVITED 
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LOW POWER 
magnifier 


eit= 
Presenting objects in their natural re- 
lief, both these Leitz instruments give 
you true stereoscopic vision. Either will 
enable you to make prolonged exami- 
nations of specimens without eyestrain. 
Either gives you an exceptionally 
large field of view, long working dis- 
tance and extremely realistic images. 


HIGH POWER 


magnifier \ 


Binocular Prism 
Magnifiers 


Important features: 3 pairs of eye- 
pieces fit either body, allow change 
of magnification from 3.5x to 30x - 
Eyepiece tubes adjustable for inter- 
pupillary distances - Dovetail slide 
permits use of variety of stands for 
observations in incident or trans- 
mitted light. 


Write today to Dept. SC 8108 


E. LEITZ, Inc., 304 Hudson Street, New York 13, N. Y. 
LEITZ MICROSCOPES e¢ LEITZ SCIENTIFIC INSTRUMENTS 
LEICA CAMERAS AND ACCESSORIES 
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New High Speed Accessories 


/or HEMATOCRIT DETERMINATIONS 


No. 213, 4-place head with 
4 No. 301 metal shields 


Steyr 
Sepay ate 


No. 289, 8-place head and cover 


Available promptly from your Laboratory Apparatus Dealer 


INTERNATIONAL EQUIPMENT COMPANY 
1284 SOLDIERS FIELD ROAD, BOSTON 35, MASS. 
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NUCLEOPROTEINS 


and 
DERIVATIVES 
Adenosine Triphosphate Hypoxanthine 
Adenine Inostine 
Adenine Sulfate Iron Nucleate 
Adenylic Acid Manganese Nucleate 
Adenosine 6 Methyl Uracil 
Cozymase Nucleic Acid (Ribose 
Cytidine Nucleic Acid) 
Cytidine Sulfate Protamine Nucleate 
Cytidylic Acid Phosphoglyceric Acid 
Cytosine d Ribose 
Desoxyribonucleic Acid Sodium Nucleate 
Fructose-6-Phosphate di Desoxyribonucleate 
(Barium Ammonium Uridylate 
Glucose-1-Phosphate (5 Methyl 
(Potassium) racil) 
Glutathione Uracil 
Guanine Uridine 
Guanine Hydrochloride Uridylic Acid 
Guanosine Uramil 
Guanylic Acid hi 
Hexase D Xanthosine 


Write for Revised Catalogue S#901 Listing 
a Complete Selection of Nearly 500 
Important Biochemicals 


NUTRITIONAL BIOCHEMICALS CORP, 


21010 Miles Avenue + Cleveland 28, Ohio 


For MEASUREMENT of SKIN RESISTANCE 


Garceau RECORDING 
PS YCHOGALVANOMETER 


4 For the study of the 
psychogalvanic _ reflex 
and skin resistance. 
The instrument is 
direct-reading and gives 
a written record of the 
reaction of the patient. 


Garceau 
CLINICAL DERMOHMETER 


For clinical and experimen- é 
tal investigation of disorders 
tion, such as pain reflexes. 
In the psychological labora- 
tory, the instrument has a 
well-known application as a 
so-called “lie detector”. Re- 
sistance is read directly from 
a calibrated dial. Small vari- 
ations, greatly magnified, are 


operated. Price ....$115. 


ELECTRO-MEDICAL LABORATORY, INC. 
New Address— SOUTH WOODSTOCK 2, VERMONT, U.S.A. 
Pioneer manufacturers of the electroencephalograph 
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New 


Radically 
different! 


POSITION 
ADJUSTING 
KNOB 


“ZIRCONARC” PHOTOMICROGRAPHIC LAMP 


For better black-and-white and 
color photomicrographs 


Combines the concentrated light of the Western Union 
arc light bulb (about 1 mm dia.) with our fluorite- 
coated, 7-element aplanatic optical system of highest 
correction, free from chromatic aberration. . . . Prac- 
tically harmless to living cultures. . . . Built with the 
same precision as the microscope itself. Over-all 
length of lamp, 10”. Height, 6%”. Base, 4%" x 
6%". Price, complete with power unit and 40-watt 
bulb, $325. Order direct or from leading supply 
dealers. 


Write for Bulletin ZL-321S 


FISH-SCHURMAN CORPORATION 
74 Portman Road, New Rochelle, N. Y. 


Write for 
Descriptive 
Brochure 


CHROMATOCAB 


Model B300—Insulated 


BERKELEY CHROMATOGRAPHY DIV. 


University Apparatus Company 
Dept. H @ 2229 McGee Avenue @ Berkeley 3, Calif. 


_ 
Paper Partition | 
chroma. 
Cylinders & Racks 
Price .........$775.00 3 Miscellaneous 
Specially 
Designed fo 
4: Paper Partito 
shown on the meter 


YOUR BUDGET 
over 

More Teaching 
Instruments 


| ye initial cost! Wider range of practical applica- 
tion than any other comparable instruments! 
Sturdy construction for years of hard, daily use! 
These important factors mean more Bausch & Lomb 
advantages for your students . . . within your budget. 


B&l “FL” MICROSCOPE. No other student microscope 
offers so many advantages in teaching proper micro- 
scope technique easily and quickly at low cost. 
Catalog D-185. 


B&L TRIPLE-PURPOSE MICRO-PROJECTOR. (1) Projects 
permanently-mounted specimens. (2) Projects im- 
ages directly onto notebook for accurate tracing or 
drawing. (3) Projects live specimens in liquid. 
Catalog E-20. 


B&L MODEL LRM BALOPTICON PROJECTOR. Projects large, 
clear, brilliant images of conventional or student- 
made slides . .. AND of opaque objects, printed 
material, photographs, large biological specimens. 
Catalog E-11. 


A Bausch & Lomb sales engineer will be glad to 
help you get the most value, the most practical teach- 
ing advantages, out of your budget. No obligation, 
of course. 


WRITE for free demonstrations and for complete 
information. Bausch & Lomb Optical Co., 642-11 
St. Paul St., Rochester 2, N. Y. 


Instruments 
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A New Approach To High Resolution 
Radioautography' 


R. M. Fink 


Department of Investigative Medicine, 
Long Beach Veterans Administration Hospital, Long Beach, California, 
and Department of Physiological Chemistry, Medical School, 
University of California at Los Angeles 


HE OFT-REPEATED STATEMENT that 
a radioactive tissue slice will “take its own 
picture” when placed against a photographic 
emulsion is true only to a rather limited ex- 
tent. When there are large differences in radioactivity 
among various gross structural or functional portions 
of a tissue, a radioautograph may indeed bear a close 
similarity to a macrophotographs of the stained tissue 
section, and such radioautographs have provided in- 
formation concerning distribution of radioisotopes in 
very much greater detail and quantity than it would 
have been feasible to obtain, for example, by micro- 
dissection and measurements with a Geiger counter. 
If ordinary radioautographs are magnified beyond 
5 or 10 diameters in an attempt to examine the radio- 
isotope distribution on a microscopic scale, however, 
it is found that the magnified radioautographs no 
longer resemble “pictures” in the usual sense of the 
word, but appear more like groups of hazy smudges 
or irregularly distributed silver grains, which repro- 
duce little, if any, of the microscopic structure of the 
tissue source, and frequently yield little more informa- 
tion than that provided by gross inspection of the 
original radioautographs. The primary difficulty, of 
course, lies in the fact that the particles emitted by 
radioactive atoms show a random distribution as re- 
gards their direction of travel. Since, in order to affect 
a photographic emulsion, the particles must be able to 
penetrate tissue and emulsion to a significant extent, 
a radioautograph of a single point source of radio- 
activity resting on the surface of a photographic emul- 
sion would consist of a group of silver grains distrib- 
uted within a cireular area around (or with a thick 
emulsion, in a hemisphere under) the point source. 
The apparent diameter of the circle would depend 
principally upon the penetrating power of the emitted 
particles and the intensity of the exposure. The 
amount of exposure is involved because a minimum 
concentration of silver grains (or a minimum percent- 
age increase in concentration over that due to back- 
ground “fog”) is required before the emulsion shows 
a detectable darkening, and the geometry of the sys- 
tem is such that this concentration of grains should 
1 Reviewed in the Veterans Administration and published 
with the approval of the chief medical director. The state- 
ments and conclusions published by the author are the result 


of his own study and do not necessarily reflect the opinion or 
policy of the Veterans Administration. 
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be reached first near the source (the geometry being 
somewhat similar to that in wheels, where the “eon- 
centration” of spokes decreases from the hub to the 
periphery). In the case of most biologically important 
radioisotopes, which emit 6-particles with a spectral 
distribution of energies, the effect of exposure in- 
tensity is made still more important by the fact that 
particles of all energies emitted can react in the small 
area immediately around the source, whereas the pro- 
duction of a significant concentration of grains in the 
much larger area near the maximum range of the par- 
ticles is especially slow because it depends on the rela- 
tively small proportion of highly energetic particles 
emitted. The diameter of the significantly darkened 
circle about a point source of radioactivity is usually 
the limiting factor in the resolving power of the radio- 
autograph, since if a second point source were placed 
less than this distance from the first, the two “circles 
of confusion” would overlap and fail to show clearly 
the double nature of the source. 

A variety of approaches to the problem of increas- 
ing the resolving power of radioautographs has been 
reported or suggested. About the only type of ap- 
proach that has been both moderately effective and 
generally applicable to biological studies (1, 2) in- 
volves placing a thin tissue section in intimate contact 
with a thin emulsion and leaving the tissue and emul- 
sion fastened together for microscopic examination. 
Use of the thin source and emulsion inereases the rela- 
tive importance of the less penetrating particles and 
reduces the probability that the more energetic par- 
ticles will be in the emulsion as they near the end of 
their paths. Leaving the tissue attached to the emul- 
sion eliminates the need for cross-comparison or re- 
alignment of tissue and radioautograph and thus 
facilitates the use of low exposures by making it un- 
necessary for the radioautograph to “picture” any 
histological structures. By examining the combination 
under high magnification, with only the tissue and the 
immediately adjacent portion of the emulsion in the 
plane of focus, one may obtain the effect of an ex- 
ceedingly thin emulsion. The availability of special 
B-particle emulsions that have small grain size, high 
stopping power, and very low background fog (3) 
has still further increased the amount of information 
that may be extracted from lightly exposed radioauto- 
graphs with the tissue section still attached. This 
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simultaneous observation of tissue and radioauto- 
graph makes interpretation so convenient that the 
technique will probably continue to be used for rou- 
tine studies, even though techniques giving much 
higher resolution but lacking the simultaneous obser- 
vation feature become generally available. 

With intensely radioactive specimens, it might con- 
ceivably be possible to collimate the emitted particles 
by absorbing the unwanted ones before they reach the 
emulsion. If a sheet of solid material thick enough to 
absorb all but a small fraction of the incident particles 
were placed between an emulsion and a tissue contain- 
ing an 4-particle emitter, a fairly high resolution 
might be achieved, since the absorber would pass only 
those a-particles approaching the surface of the emul- 
sion at an approximately perpendicular angle. For 
B-particles, which are easily deflected and show a wide 
range of penetrating power, however, the solid ab- 
sorber would have to be replaced with one resembling 
a microscopic or submicroscopic honeycomb, the open- 
ings of which could pass “well-aimed” 6-particles into 
a very thin emulsion while most of the “poorly aimed” 
particles were being deflected and absorbed by the 
walls. It is at least conceivable that such a micro- 
honeycomb exists or could be prepared, but there is 
some question as to how advantageous its use would be. 

Probably the highest degree of radioautographie 
resolution possible has been obtained with «-particle 
emitters (4, 5). Using special a-track emulsions under 
high magnification, the path of an a-particle may be 
traced back to the point at which it entered the emul- 
sion. Under ideal conditions, with an exceedingly thin 
tissue section in perfect contact with the emulsion, the 
source of the particle might be estimated with an error 
of less than a micron. Although it has recently become 
possible, under suitable conditions, to produce visible 
B-particle tracks in an emulsion, the tortuous paths 
of these light particles would make their tracing much 
more difficult and their extrapolation into the tissue 
section very much less accurate than in the case of 
a-particles (6). 

Any procedure that overcomes the problem posed 
by the random direction of the emitted particles to 
such an extent that it is capable of showing the source 
of nuclear particles on a truly microscopic scale is 
likely to become involved with a secondary limitation 
on the useful resolution achievable with a radioauto- 
graph: the number of radioactive atoms that can be 
packed into any given microscopic or submicroscopic 
structure is severely limited (especially under physi- 
ological conditions), and their emission of nuclear 
particles is random with respect to time. For this 
reason it will probably never be possible to obtain 
highly enlarged radioautographs showing the clarity 
and structural detail of pictures taken through light 
or electron microscopes, with their practically un- 
limited source of neatly collimated photons or elec- 
trons. If this secondary limitation (in the number of 
particles available) becomes of major importance, it 
may be found that the information locked in the radio- 
autograph can be extracted only by an exhausting 
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statistical approach (correlating the data from a large 
number of similar structures in order to estimate the 
relative concentration of radioisotope in that type of 
structure). It can be seen, for example, that if a radio- 
autograph showed only three particles issuing from a 
given cell, and indicated that all three particles came 
from one vacuole, the finding might be interesting but 
would, by itself, have little statistical or biological 
significance, for a second radioautograph (if sufficient 
activity remained) might very well show several par- 
ticles from other parts of the same cell and none from 
that particular portion. If the primary problem of the 
random direction of the particles is minimized by 
wasting a large proportion of the energy emitted from 
the tissue, the limited supply of particles may become 
a serious factor even at rather low degrees of resolu- 
tion and require a statistical approach or result in a 
radioautograph too light to be detected in the back- 
ground “fog.” 

The collimation of particles by absorption of un- 
wanted ones would certainly involve tremendous wast- 


age of the available energy, and the use of limited - 


exposures of thin, fine-grain emulsions in order to 
minimize the effect of the high-energy particles also 
fails, in a sense, to make full use of the radioactivity 
available. Even with the elegant «a-track procedure 
one must limit exposure to a level which avoids a con- 
fusion of tracks over any given microscopic structure, 
and the technique for tracing a-tracks one at a time 
would usually necessitate a statistical approach for 
mapping the fine-scale distribution pattern of the 
a-emitters. 

A uniform electrostatic field could pull the nuclear 
particles toward paths normal to the plane of the 
emulsion and thus might improve resolving power 
without entailing further wastage of energy, but the 
potential gradient that could be maintained without 
arcing would probably show little effect on the circles 
of confusion from most of the biologically important 
radioisotopes. A uniform magnetic field could cause 
the particles to follow spiral paths between collisions 
and thus might improve resolution to some extent by 
decreasing the average straight-line penetrating power 
of the particles. 

The ideal solution would be a focusing arrangement 
that could cause all the particles emitted in any direc- 
tion from a given point in the specimen to impinge 
on a corresponding point of an enlarged image on a 
photographie plate. Then the exposure could be as 
intense as the specimen could make it, and, because 
of the enlarged image, exceedingly fast large-grain 
emulsions could be used to lay down a maximum 
amount of silver for each unit of energy available. 
Marton and Abelson (7) reported the achievement of 
a 30-u resolution using a very thin but highly radio- 
active layer of a monergic (internal conversion) B- 
particle emitter and a low-aperture magnetic lens at 
a magnification of 1.6 diameters, but a generally ap- 
plicable procedure along these lines seems quite re- 
mote unless fundamental advances in electron optics 
produce a high-aperture electron lens corrected for 
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spherical and “chromatic” (variable energy) aberra- 
tions. 

There remains an approach which theoretically 
would show many of the advantages of an excellent 
focusing arrangement and some additional ones: if 
the tissue itself could be mechanically enlarged before 
the radioautograph is made, as a picture on a balloon 
is enlarged when the balloon is inflated, the maximum 
diameter of the circle of confusion about each radio- 
active point source would remain the same as before, 
but each point in the tissue would be farther away 
from every other point; ergo, increased resolving 
power. This principle has occasionally been involved 
to some extent in radioautography under special con- 
ditions. For example, in one unpublished instance in 
Hamilton’s laboratory a partial microdissection per- 
formed by the microtome during preparation of a 
bone section resulted in an unexpectedly clear demon- 
stration of the presence of plutonium in the periosteal 
tissue.2 Similarly, dilute blood smears on 6-particle 
emulsions provided Boyd et al. (8) with beautiful 
radioautographs showing the presence of high eoncen- 
trations of radiocarbon in some of the widely sepa- 
rated blood cells and its relative absence in others. 

An early thought in connection with mechanical 
enlargement of tissue sections was that it might be 
possible to perform a microincineration of a tissue 
section containing a nonvolatile radioisotope, fuse the 
ash into the glass mount (or between two layers of 
glass), and then blow the glass into a very thin bub- 
ble. A microincinerated specimen, with its lack of 
cohesion between various portions of the ash, may 
yet prove to be the best type of preparation for tissue 
magnification, but the only radioactive tissues im- 
mediately available for testing were rat thyroids con- 
taining easily volatilized radioiodine. Mostly out of 
curiosity as to what might happen, a thin thyroid see- 
tion was placed between two slightly flattened lead 
balls and the two balls were then squeezed in a small 
hydraulic press, on the theory that each part of the 
tissue would be tightly held by the pressure from the 
lead atoms above and below and that as the lead atoms 
began to flow outward the tissue might expand with 
the lead. When the two flattened disks of lead were 
peeled apart, the inner surface of each showed an area 
with a visibly different texture from the rest. The 
shape of this odd-textured area corresponded roughly 
to the shape of the thyroid section but was about twice 
as large as the original section. When a radioauto- 
graph of the inside surface of each disk showed a 
magnified outline of the gross histological structures 
of the thyroid section, with a clarity at least as good 
as that of the original radioautograph, a series of ex- 
periments was begun to test some of the possibilities 
of enlarging intact tissue sections. These experiments 

*Shown informally at a Manhattan Project Conference in 
1945. (The author used, without specific acknowledgment, 
this and other bits of then-classified information concerning 
plutonium metabolism in calculations for his National Nu- 
clear Energy Series volume, and is happy to be able now 
belatedly to acknowledge J. G. Hamilton, at Berkeley, and 


W. Langham, at Los Alamos, as the principal sources of that 
information.) 
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have not progressed to a point at which it is possible 
to outline a comprehensive set of optimum conditions 
for mechanical magnification of tissue sections or to 
predict the ultimate resolution achievable by the pro- 
cedure, but the results obtained indicate that this type 
of technique may be of real value in biological radio- 
active tracer experiments. The work was greatly facili- 
tated by the discovery that the tissue did not need to 
be between two equally thick pieces of lead in order 
to expand evenly. This meant that the tissue could be 
mounted on a relatively thick piece of lead, covered 
with lead foil or with a piece of lead that would be 
quite thin after expansion, and the radioautographie 
film finally exposed right through the thin lead cov- 
ering. 

An example of the improved resolution obtained in 
these preliminary studies is shown in Figs. 1 and 2. 
The tissues used were 7-4 sections of a nodular colloid 
goiter surgically removed from a patient six days 
after he had received 1.66 me of I*** orally. A paraf- 
fin section from the formalin-fixed nodule was floated 
onto an albumin-coated microscope slide, dried, and 
tightly pressed against “No-sereen” x-ray film for 4 
hours to give an ordinary natural-size radioautograph, 
which was photographically enlarged 48 diameters 
(Fig. 1b). The section was then deparaffined, stained 
with hematoxylin and eosin, mounted in balsam, and 
a photomicrograph prepared (Fig. la). The next 
serial section was mounted, stained, and photographed 
in the same manner,’ and is reproduced as Fig. 2a. 
The cover slip and balsam of the second slide were 
removed with xylene, and the slide was then placed 
for a few minutes each in amyl acetate, amyl acetate 
containing 1% pyroxylin (Parlodion, Mallinckrodt), 
and amy] acetate containing 5% pyroxylin. The thick 
pyroxylin film was allowed to harden in air, scratched 
in a long rectangle about the section, and then grad- 
ually floated or teased off in warm water, taking care 
to proceed slowly enough to allow time for the water 
to soften the albumin between the section and the 
slide. 

The pyroxylin-embedded section was placed on the 
center of a 40-mm lead disk, 13 mm thick, and a drop 
of amyl acetate was used to flatten it and attach it to 
the disk. The lead disk was then placed in amyl acetate 
for 2 hours, after which it was gently removed and 
the excess amyl acetate and pyroxylin wiped from 
around the tissue section. As soon as the tissue ap- 
peared on the point of drying out, a lead foil about 
0.1 mm thick and 4 mm square was carefully placed 
over it, and the disk, tissue, and covering foil were 
immediately subjected to 8 tons of pressure between 

*The author is indebted to a number of members of the 
Long Beach Veterans Administration Hospital staff for their 
cooperation in this study, and in particular to M. EB. Morton 
and the Radioisotope Unit for making available some radio- 
active human tissues obtained in the course of their diag- 
nostic and therapeutic work, to B. E. Konwaler and the Lab- 
oratory Service for assistance in the preparation of special 
sections and slides, and to T. Masterson and the Medical 
Illustrations Laboratory for the photographic reproductions. 
The radioiodine was obtained from the Oak Ridge National 


Laboratory on allocation from the U. 8. Atomic Energy Com- 
mission. 
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Fic. 1. a, Photomicrograph of 7-» section from nodular 
colloid goiter surgically removed from patient six days after 
oral administration of 1.66 mc I™, Formalin fixation, hema- 
toxylin-eosin stain. x48. b, Radioautograph prepared from 
above section before it was processed for photomicrography. 
“No-screen” x-ray film was pressed against paraffin section on 
albumin-coated slide for 4 hr, tank-developed 7 min at 68° C 
in Bastman x-ray developer. x 48. 


polished and slightly oily steel platens. This pressure 
gave about a 30 per cent enlargement of disk, tissue, 
and foil, and firmly fused the three together. The disk 
was then trimmed to a smaller circle, keeping the still- 
visible foil near the center, and pressed again, giving 
a further expansion. The trimming and pressing were 
continued until the foil had been expanded about 
threefold; the disk was then trimmed to give a square 
slightly larger than the foil. This square of lead was 
gradually expanded, first in one direction and then in 
the other, in a small rolling mill (two polished steel 
rollers, 77 mm in diameter by 150 mm long, geared 
together, and turned by a hand crank in heavy brass 
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bearings, which were set in an iron frame arranged to 
allow adjustment of the space between the rollers). As 
the lead square became too thin for convenient han- 
dling it was backed by a lead sheet cut to the same 
size, and the expansion and backing with lead sheets 
continued until the square was as wide as the rolling 
mill. A sheet of “No-screen” x-ray film was taped 
to the foil side of the square, and the film and lead 
were scratched to facilitate subsequent realignment, 
wrapped in black paper, and covered with a thick 
sheet of sponge rubber, a board, and a 100-mm layer 
of lead bricks. The film was developed after two weeks 
and showed that the tissue section had been mechani- 
eally enlarged approximately 20 diameters. This radio- 
autograph of the expanded tissue was further enlarged 
photographically (Fig. 2b) to give a total enlargement 
roughly comparable to that of the ordinary radioauto- 
graph (Fig. 1b) and the photomicrographs (Figs. la 
and 2a). A casual inspection shows that the expanded 
tissue suffered some distortion (portion to right of 
arrow 1 expanded too much in horizontal direction, 
and portion around arrow 2 expanded too much 
toward lower left quadrant), but the major “land- 
marks” are shown with a clarity that permits fairly 
detailed comparison with the corresponding photo- 
micrograph. Distortion is apparently most likely to 
arise from nonparallel surfaces of the platens in the 
hydraulic press, and from flexibility of the rolling- 
mill frame, which causes the edges of the lead square 
to expand more than the center. In addition to repro- 
ducing the major landmarks, Fig. 2b gives a fairly 
faithful rendering of many microscopic details that 
are more or less completely lost in Fig. 1b (e.g., breaks 
in the colloid indicated by arrows 3 and 4, a line of 
cells, possibly with shrunken colloid attached, arrow 
5, and what appears to be a closely spaced group of 
microfollicles, arrow 6). 

Some of the fine structure apparent in Fig. 2b, how- 
ever, is probably an artifact. The radioactive colloid, 
for example, shows a markedly granular radioauto- 
graph. It seems probable that radioiodine is not dis- 
tributed with exact uniformity throughout the colloid 
of any one follicle, for higher magnifications show the 
colloid to be filled with vacuoles of various sizes, and 
carefully prepared thin, tissue-thin-emulsion thyroid 
radioautographs occasionally appear to show a non- 
uniform distribution of radioiodine within a single fol- 
licle. Examination of radioautographs of tissues at 
various stages of enlargement and tests of expansion 
in lead of materials other than tissues (e.g., gold leaf) 
strongly indicate, however, that most of the granu- 
larity of the expanded colloid arises because the ex- 
panding lead fails to “stretch” the tissue out smoothly 
molecule by molecule, but rather tears it into micro- 
scopic fragments and then carries these fragments 
apart while maintaining approximately their original 
orientation relative to their neighboring fragments. 
The resolution obtainable with any given type of tis- 
sue section and technique of mechanical enlargement 
will probably be limited by the size of these separated 
fragments. Measuring the distance between centers of 
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a large number of the visible points of radioactivity 
in the radioautograph reproduced as Fig. 2b (allow- 
ing for the degree of mechanical enlargement) indi- 
cates that the diameter of most of the fragments is 
about 10 ». Some portions of the radioautograph show 
the presence of considerably larger fragments or may 
even indicate that large fragments have held together 
for part of the expansion and then started to break 
up. Other portions, however (e.g., arrow 1), indicate 
that the fragments are so small (and so closely spaced) 
that the resolving power of the radioautograph is in- 
sufficient to show them clearly as separate fragments 
at this relatively low degree of mechanical enlarge- 
ment. High degrees of mechanical magnification (up 
to 100 diameters) of intensely radioactive sections* 
generally resulted in very spotty radioautographs be- 
cause of fragmentation of the tissue, but even these 
frequently showed some areas in which the size of the 
tissue fragments was apparently not the limiting fac- 
tor in the resolving power of the radioautograph. Some 
of the uniformly exposed areas were obviously due to 
poor contact between lead and film, but many have 
shown sharply defined edges of the radioactive area 
and give a basis for predicting that an improved me- 
chanical magnification technique may eventually yield 
radioautographs with very high resolving power 
throughout (though it is hardly to be expected that 
expansion in lead will ever be made so smooth that 
cleavage of chemical bonds by “stretching” will be- 
come a common procedure). In the meantime, an 
easily obtainable resolution, such as that illustrated 
in Fig. 2b, may be sufficient to solve some difficult 
problems of isotope distribution, provided the inter- 
pretation is made with the realization that much of 
the apparent fine structure may be an artifact pro- 
duced by fragmentation of the tissue. 

A wide variety of techniques for expanding tissues 
in lead gave a fairly good resolution and reasonably 
low distortion. No procedure was developed whereby 
the resolution achieved could be determined accurately, 
but judging roughly from the granularity of the radio- 
autographs of colloid follicles it appeared that some 
of the best results were obtained when the lead disk 
employed for the initial expansion in the hydraulic 
press was fairly thick and had no ratio of thickness to 
diameter such that application of 8 tons of pressure 

* Figuring the amount of radioactivity required for a satis- 
factory radioautograph of an enlarged tissue is somewhat 
complicated. The increase in exposure required after enlarge- 
ment would be proportional to the increase in the area of 
film covered by the tissue if the radioisotope were uniformly 
distributed in the tissue, if the enlargement were smooth 
(molecule by molecule), and if the original tissue section 
were large as compared to the penetrating power of the 
emitted particles. In practice, however, the isotope is gen- 
erally concentrated in small areas and the enlargement in- 
volves fragmentation of the tissue, so the required exposure 
increases much less rapidly than the area of the tissue sec- 
tion. The advantages of the tissue enlargement technique are 
most pronounced with highly radioactive sections (for local 
Overexposure does not interfere with the radioautograph of 
adjacent weakly radioactive areas), but a tissue with a level 
of radioactivity that is convenient for preparation of natural- 
size radioautographs on thin, fine-grain emulsions is likely 


to yield fairly satisfactory radioautographs on fast emulsions 
after moderate mechanical enlargement. 
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would increase the diameter by about 20-50 per cent. 
This apparently resulted in an optimum balance be- 
tween the grasping and the expanding forces applied 
by the lead, and although the optimum conditions 
seemed not to be very critical, they might be expected 
to vary somewhat with the type of tissue and the 
physical condition of the section. Several grades of 
lead were tested without finding any that were dis- 
tinetly superior, but it seems probable that further 
experimentation with very pure lead and with lead 
alloys might determine the most desirable qualities of 
materials to be used for tissue expansion and indicate 
whether the size of the tissue fragments is more de- 
pendent on the granularity of the lead or on the co- 
hesive forces in the tissue itself. 

A few experiments with a 200-ton hydraulic press 
indicated that the degree of expansion obtainable with 
a reasonable thickness of lead was quite limited as 


Fic. 2. a, Photomicrograph of serial section adjoining that 
used for Fig. 1. x 48. b, Radioautograph prepared from same 
section after it was embedded in lead and mechanically en- 
larged (along with the lead) by pressing and rolling. Approxi- 
mate enlargement: mechanical, x20; photographic, x 2.4; 


total, x 48. The radioautograph was exposed for two weeks 
through a very thin (approx 0.2 ») layer of lead covering 
the expanded tissue. Film and development as in Fig. 1 b. For 
explanation of arrows, see text. 
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compared to that easily attained with a rolling mill. 
The resolution obtained with the large press®. was not 
particularly good under the conditions employed, and 
even with hardened steel platens an inch thick, the 
edges of a six-inch lead disk were pressed thinner 
than the center, causing a considerable distortion of 
the embedded tissue. Some of the difficulties with this 
press might have been eliminated if highly polished 
platens had been available. 

Some remarkable liberties may be taken with a 
heavy and accurately machined rolling mill. Using a 
silversmith’s mill (after swearing to remove all bits 
of lead from the shop and taking an oath of secrecy 
concerning the one-time presence of such a base metal 
there), it was found possible to take a lead-embedded 
tissue section 3 mm in diameter, roll it out into an 
ellipse 3 mm x 250 mm, cut the long strip into three 
sections, and then, by subjecting each section of the 
strip to a second rolling at right angles to the first, 
to restore the tissue to approximately its original 
shape. The. major internal structures of the tissue 
were still recognizable in a composite radioautograph, 
and the resolution appeared to be about as good as 
that achieved by the gradual expansion of a lead 
square in the light rolling mill constructed in the lab- 
oratory shop. 

A few experiments, generally with inadequate tech- 
niques and equipment, have failed to turn up a suit- 
able substitute for lead. Silver appears to be too hard 
(though it could be made to take an impression of a 
thyroid section), and it requires high-temperature 
annealing during the expansion process. The sample 
of presumably pure gold tested also appeared to be 
insufficiently malleable, and an attempt to use gold- 
beaters’ techniques in expanding tissues, even with 
easily fusible lead, resulted in the jarring or blowing 
of fragments of tissue away from their proper posi- 
tions. Use of a transparent material for the expansion 
would avoid the problem of transferring the tissue 
section intact after the photomicrograph was ob- 
tained, and would permit simultaneous microscopic 
observation of the tissue fragments and their radio- 
autographs, at least during the early stages of expan- 
sion of the tissue. A number of low softening point 
thermoplastics tested appeared to show little promise, 
but the tests were not carried out under ideal condi- 
tions, and it is conceivable that among the host of 
plastic formulations and fabrication techniques avail- 
able there might be some that would be suitable. 

It is possible to expand a tissue section to a few 
diameters in lead, peel apart the pieces of lead and 
then, with a coat of collodion, to remove a portion of 
the tissue fragments sufficient to give a radioauto- 
graph showing the main structures. The number of 
lead particles removed by the collodion is so great, 
however, that microscopic inspection of the tissue 
fragments is essentially impossible, and some cleaner 
substance would probably have to be substituted for 

* The author is indebted to E. H. King, Engineering Depart- 


ment, University of California at Los Angeles, for operating 
the big press for these experiments. 
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the lead as a first step in rendering this sort of tech- 
nique useful. An attempt to adapt this lead expan- 
sion—collodion film procedure for preparation of thin 
sections for electron microscopy (9) also failed to 
show much promise. Of all the materials tested as pos- 
sible substitutes for lead, the waxes appeared to show 
most nearly the properties required for tissue expan- 
sion. Placing tissue sections between thin disks of 
paraffin or beeswax and pressing out between cello- 
phane-covered platens resulted in the formation of 
nearly transparent wax disks in which the tissue was 
pressed so thin or fragmented to such an extent that 
it was rather difficult to find fragments for study 
under the microscope. Radioautographs prepared from 
such wax disks, however, indicated very poor resolu- 
tion, and the tendency to local streaming in the ex- 
panding wax was so great that the radioautographs 
rarely showed any recognizable similarity to the origi- 
nal shape and structure of the tissue section. It seems 
possible that the advantages of direct microscopic ob- 
servation of the tissue fragments would be such that 
a relatively poor expansion technique employing a 
transparent medium, in which the tissue could be 
broken into recognizable fragments and the fragments 
separated a reasonable distance without being squeezed 
too thin for microscopic visibility, might prove of 
greater value than techniques achieving much higher 
resolution with an opaque expanding medium. 

No systematic study has as yet been made of the 
resolution obtainable with tissues other than thyroid, 
or with various section thicknesses, fixation techniques, 
or procedures for rendering the tissue sections more 
frangible. Transferring a section to a lead disk and 
then heating to a point which browned the section but 
failed to volatilize the radioiodine or melt the lead 
resulted in decreased resolution, probably because of 
oxidation and irregular hardening of the lead surface. 
Heating after the tissue had been pressed between two 
pieces of lead resulted in the formation of gas bubbles 
between the layers of lead and loss of resolution. In 
one test of nonthyroid tissues a droplet of a pond 
water culture containing a variety of microscopic ani- 
mals was placed on a lead disk, and a droplet of radio- 
active iodine-iodide stain was added. The droplet was 
removed slowly by a thin strip of filter paper, the 
former position of the droplet covered with lead foil, 
and the disk expanded. The radioautograph showed a 
high background of general radioactivity; because of 
the lack of a guiding photomicrograph interpretation 
was uncertain, but there were a number of intensely 
darkened areas visible to the naked eye, which ap- 
peared to correspond to the shape of some of the 
larger forms of protozoa present in the culture. A 
rotifer, which was easily picked out in the radioauto- 
graph by several observers, appeared to have been 
expanded in quite small fragments, though there was 
one noticeable break in the radioautograph of its ex- 
tended flagellum. If it is possible to develop a suitable 
procedure for preparing, photographing, and expand- 
ing frozen sections, radioautography with short-lived 
radioisotopes would be facilitated, for it should be 
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possible to expand frozen sections in lead and have 
them placed against a photographic plate within a 
few minutes after their removal from the animal. A 
technique for expanding frozen sections should also be 
very useful as a means for binding in place the 
yolatile and diffusible radioactive substances ordi- 
narily lost or displaced during tissue processing pro- 
cedures. 

On occasion it has been desirable to cut out a small 
portion of a lead square and the expanded tissue em- 
bedded in it in order that further expansion of the 
selected portion of tissue might be carried out more 
easily. With a tracing of the radioautograph as a 
guide such cutting can be done with a high degree of 
accuracy, and feats of microdissection which would 
originally have been exceedingly difficult may be re- 
dueed by the tissue expansion to a level of difficulty 
approximating that involved in the eutting out of 
paper dolls. Although radioautographic procedures 
have been used for some time to localize radioactive 
elements or. a relatively fine scale, studies of the bio- 
chemical transformations which a radioactive element 


or compound undergoes have for the most part been 
limited to whole organs or macroscopic tissue strue- 
tures. With experiments of the type in which the use 
of high concentrations of radioactivity is allowable, 
this simplified microdissection technique, combined 
with very sensitive analytical procedures such as paper 
chromatography of radioactive compounds (10), may 
aid in extending our knowledge of intermediary me- 
tabolism by facilitating a more accurate localization 
of the sites at which various biochemical processes 
take place. 
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The Influence of Skin Temperature upon 
the Pain Threshold as Evoked 
by Thermal Radiation’ 


James D. Hardy, Helen Goodell, 
and Harold G. Wolff 

Russell Sage Institute of Pathology, 
The New York Hospital, and 


Departments of Physiology and Medicine (Neurology), 
Cornell University Medical College, New York 


That reduced skin temperature can result in cuta- 
neous analgesia is well known, and skin temperatures 
near 0° C cause local anesthesia (1). Also, Schu- 
macher (2) and Graham, Goodell, and Wolff (3) have 
reported that vasodilation of the superficial vessels 
of the skin lowers the cutaneous pain threshold. How- 
ever, a systematic investigation into the effect of the 
level of skin temperature upon the pain threshold 
for pricking pain evoked by thermal radiation has 
not been reported. To investigate this matter quanti- 
tatively the following experiments were performed. 

The pain threshold on the blackened skin of the 
forehead and the back of the hand of 4 subjects was 
measured by the Hardy-Wolff-Goodell (4) method, 
ina room at 26° C. Skin temperatures were measured 
with a radiometer (5) prior to each test of pain 
threshold. The subjects then moved into a room at 

1These studies were aided by a contract between the Office 


of Naval Research, Department of the Navy, and Cornell 
University Medical College (NR160-023). 
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8° C, and the skin temperature and pain thresholds 
on the forehead and back of the hand were measured 
at 5- to 10-min intervals over a period of 1 hr. The 
subjects returned to the room at 26° C, and the meas- 
urements were continued for 2 additional hr as the 
skin temperature returned to control levels. 

The results of these observations are shown in 
Fig. 1 by the solid line drawn through the averaged 
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PAIN THRESHOLD IN MC/SEC/CM.2 


° 


50 45 40 35 30 20 1s 
SKIN TEMPERATURE IN °C 


Fie, 1. Relationship between pricking pain threshold and 
skin temperature. 


readings plotted for the forehead and the hand. The 
same relationship of pain threshold to the level of 
skin temperature was obseryed for both areas. Cooling 
of the skin 10° C resulted in an elevation in pain 
threshold of roughly 200 millicalories/sec/em?. 

In a second experiment, the blackened skin of the 
forehead of 2 subjects was irradiated with intensities 
of thermal radiation which caused elevation of skin 
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temperature. During this heating there was no visible 
sweat on the forehead even though the skin tempera- 
ture was maintained at levels between 38° C and 
43° C. When a constant skin temperature had been 
attained, the warm skin was exposed for 3 sec to a 
second source of radiation, the intensity of which was 
adjusted to give a threshold pricking pain at the end 
of the exposure. The pain threshold was ascertained 
by measuring the intensity of the radiation incident 
upon the skin from the second source. Skin tempera- 
tures were measured with a bare wire thermocouple 
laid on the forehead after the method described by 
Stoll and Hardy (6). The dashed portion of the line 
in Fig. 1 is drawn through the averages of the results 
of this series of measurements. Heating the skin of 
the forehead 10° C caused a lowering of the pain 
threshold of approximately 200 meal/see/em?. 

The fact that the relationship between levels of 
skin temperature and pain threshold is characterized 
by a straight line passing through zero stimulus at a 
skin temperature of 44.9° C suggests that the skin 
in the areas tested must be raised to this temperature 
to be noxiously stimulated, regardless of the initial 
level of skin temperature. Thus it is the actual skin 
temperature level that is critical as regards noxious 
stimulation of the skin, and not the rate of skin tem- 
perature rise nor the amount of skin temperature 
elevation (4, 7). 

From these observations it follows that to obtain 
the most accurate measurement of pain threshold by 
the thermal radiation method it is necessary to correct 
for the temperature of the skin being tested. This 
ean be done for the forehead and back of the hand 
from the curve in Fig. 1 or by the following formula: 

Pain threshold = 220 + 20 (34° C — T,) meal/sec/em?, 
where 7, = skin temperature in °C at the time of 
observation. 

Originally the forehead was the only skin area used 
for pain threshold tests because of the constancy of 
its skin temperature (34° C + 0.5° C) under labora- 
tory conditions. However, errors will be introduced 
into measurements of pain threshold even on the fore- 
head if the room temperature is lower than 20° C. In 
warm rooms (30°-35° C) the forehead temperature 
will not increase greatly, but sweating will oceur and 
thus interfere to some extent with the measurement 
of pain threshold. It is desirable to keep the labora- 
tory temperature between 20° C and 30° C when 
making pain threshold measurements on the forehead. 
When other parts of the body are being studied their 
skin temperature should be ascertained and correc- 
tions applied to the pain threshold measurement. The 
average skin temperature on other parts of the body, 
in the comfort zone of environmental temperature, is 
roughly 33° C. It should not be inferred that the pain 
threshold on all parts of the body when corrected for 
skin temperature will be the same as that obtained 
on the forehead or the back of the hand. For example, 
it has been found that the pain threshold on the lips 
and on the lumbar region of the back ranges from 
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80 to 150 meal/sec/em*, even with skin temperatures 
between 33° C and 34° C (8). This difference in pain 
threshold must be attributed to differences in skin 
thickness, sensitivity. of nerve endings, or both. 

Pain evoked by thermal radiation stands in con- 
trast to the sensations of warmth and cold as regards 
the effects of altered skin temperature upon the 
threshold (Fig. 2). Warmth shows no change in 


MC SEC CM? 
500: PAIN THRESHOLD mc 
09 
400) COLD THRESHOLD 
300 
200 WARMTH THRESHOLD 
100} 


50 45 40 35 30 25 20 IS. 
SKIN TEMPERATURE 
Fic. 2. Influence of skin temperature upon the thresholds 
of warmth, cold, and pain. Pain thresholds are referred to 


ordinate at left; warmth and cold thresholds, to ordinate at 
right of diagram. 


threshold between skin temperatures of 27° C and 
36° C, although there is an elevation in the cold 
threshold for an increase in skin temperature from 
32° C to 34° C (9). From this it ean be deduced that 
the effects of the thermal stimulus on the skin in pro- 
ducing noxious stimulation are entirely different from 
those evoking thermal sensation, and that the cutane- 
ous receptive mechanism subserving pain is distinet 
from that for warmth and cold. 

Buettner (10) and Henriques and Moritz (11) have 
shown that reversible tissue damage in the skin of the 
forearm and upper leg of humans is produced at the 
critical temperatures of 44° C to 45° C. In the 
above experiments threshold pain has been elicited 
when the skin temperature has been raised to roughly 
this same level, irrespective of the initial level of skin 
temperature. From these two independent observa- 
tions the close relation between tissue damage and 
noxious stimulation can be inferred, thus significantly 
supporting the concept that the adequate stimulus 
for pain is tissue injury. 
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Chylomicrons as Carriers for 
Carcinogenic Hydrocarbons 


Kai Setala and Pentti Ermala 
Department of Roentgenology, 
Second Medical Clinic, and 


Department of Anatomy, 
University of Helsinki, Finland 


Astonishingly little attention has been paid to the 
physicochemical state in which the water-insoluble 
carcinogenic hydrocarbons are transported in the 
body. Although we know comparatively little about 
the routes and under what conditions, as well as in 
which form the assumed extrinsic chemical ecarcino- 
gens enter the living organism, it is—in the study of 
these problems—most advantageous that the cireum- 
stances are as normal as possible. 

Observations made on the fate in the body of 
earcinogenic hydrocarbons applied intravenously as 
nonnatural (and unstable) suspensions are of little 
practical significance, or at least the results are diffi- 
eult to interpret. It is very likely that the carcinogens 
in real life would not be transported in the form 
mentioned above. In spite of this, just these meth- 
ods have, in general, been employed in the studies 
reported. 

Because carcinogenic hydrocarbons are insoluble in 
water but soluble in fat and fat solvents, it is most 
likely that their metabolism, especially their absorp- 
tion mechanism in the body, is linked to that of the 
lipids in general. 

Alimentary fat is transported from the gastro- 
intestinal tract mainly along two routes: to the portal 
veins and further to the liver, and through the lacteals 
and the thoracic duct in the general circulation. The 
physical state in which the main part of the absorbed 
water-insoluble lipids in the blood stream is trans- 
ported is that of an extremely finely divided chylo- 
micron emulsion, the average diameter of the particles 
varying from 0.5 to 1 w (1). The chylomicrons are 
chiefly composed of neutral fat, the composition of 
which varies depending on the nature of the alimen- 
tary fat (1-3). Plasma globulins and albumins make 
the emulsion stable (3). 

In our experiments we have observed large amounts 
of blue fluorescent material in the contents of the 
mesenteric lymphatics and in those of the thoracic 
duct in mice and cats after gastric instillation of 3: 4- 
benzpyrene (4). 

In addition, it has been possible for us to determine 
that this hydrocarbon or its blue fluorescent metabo- 
lites exist in the blood in association with chylomi- 
crons after intestinal absorption of the hydrocarbon, 
dissolved in fats. 

The animals ysed, about 50 in all, were adult mice 
of an arionymous known strain employed for several 
years in our experiments. The dark-field microscope 
was used; however, instead of the usual visible light, 
a Philora HPW 125-w mercury vapor lamp served as 
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the light source. Various natural fats and unsaponi- 
fied liquid petrolatum were used as carriers for the 
0.5% hydrocarbon. The use of ultraviolet light con- 
siderably decreases the sensitivity of the method, and 
only a part of the blue fluorescent particles, in Brown- 
ian movement, can be distinguished. Because of this, 
the exact number of the fluorescent chylomicrons can- 
not be established with certainty with the technique 
employed in the present work. Therefore, control 
determinations using the usual dark-field illumination 
were carried out simultaneously. 

After a moderately fatty meal in man, fat in par- 
ticulate form appears in the blood about 1-114 hours 
postprandially, and the maximum is reached in about 
3 hr (1, 2). In the mouse the postprandial chylomi- 
cronemia is practically identical with that in man. 
Fig. 1 presents the average chylomicrograph in mice. 


MILL. PER MM° OF PLASMA 
6 8 8 8 
LTT TTT 


CHYLOMICRONS 


HOURS 0 12345 67 8 9 


Fic. 1. Normal chylomicrograph in mice. 


After a fasting period of about 12 hr 0.05 ml of 
arachidis oil, containing 0.5% of the hydrocarbon, 
was fed by means of a stomach tube. The number of 
the chylomicrons was estimated, using a special count- 
ing chamber, which allows quantitative determina- 
tions (2). 

The observations made are not in disagreement 
with the results reported earlier in the literature when 
the distribution of hydrocarbons in the blood has been 
determined by chemical methods or by radioactivity 
(e.g., 5, 6), though the results obtained in studies 
of the “natural” distribution and those reached when 
artificial, nonnatural suspensions are given intrave- 
nously are not per se comparable. The red cells did 
not contain visible blue fluorescence (cf. 5). 

Alimentary lipids in the blood can also oceur in 
solubilized state. To what extent and how this hap- 
pens, has not been established with certainty. The 
plasma is, as is known, able to dissolve minimal 
amounts of hydrocarbons, and certain additional fac- 
tors somewhat increase this solubility. 

At all events, depending on their special character, 
the chylomicrons form a peculiar separate phase in 
the metabolism and transport of lipids. Under nor- 
mal circumstances the chylomicrons of the blood are 
naturally not engulfed by phagocytes in the lung, for 
instance, as is the fact when nonnatural carcinogenic 
suspensions are employed: to the latter the organism 
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reacts as against foreign bodies. The distribution of 
the alimentary fat into the portal and the lymph 
system is influenced by several different factors. These 
have, however, not been sufficiently taken into account 
in the experimental chemical carcinogenesis with 
carcinogenic hydrocarbons. 

Provided that some carcinogenic agents enter the 
organism in the diet together with lipids, and bearing 
in mind the physiologic background, it is possible that 
additional light may be thrown on the knowledge of 
the differences, e.g., in geographic and racial occur- 
rence of certain tumors. 
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A New Development in the Measurement 
of High Relative Humidities 


Walter R. Steiger* 
Department of Physics, 
University of Hawaii, Honolulu, Hawaii 


It is often desired to measure high relative humidi- 
ties in remote and confined spaces. The problem that 
presents itself here is twofold: First, the sensitivity 
of most hygrometric instruments decreases rapidly 
as the relative humidity approaches 100%; second, 
most standard methods of hygrometry are not appli- 
cable to remote and confined spaces. Falling into one 
category or the other, or both, are such methods as 
the use of the hair hygrometer, psychrometer, dew- 
point hygrometer, or the chemical absorption and re- 
fractometric methods. 

The possibility of overcoming the major difficulties 
may be found in the electric hygrometer. For obvious 
reasons an electrical instrument would be especially 
suitable for remote applications. There are a number 
of different types of electric hygrometers, all identical 
in principle: the relative humidity is measured as a 
function of the electrical conductivity of a hydrophilic 
chemical. F. W. Dunmore (1) has developed an elec- 
tric hygrometer whose sensitive chemical is a com- 
bination of lithium chloride and polyvinyl acetate. 
The American Instrument Company (2) has on the 
market an instrument supposedly based on that of 
Dunmore. H. J. Kersten (3) has developed an electric 
hygrometer whose sensitive chemical is gelatin. All 
these instruments have in common the fact that they 
are rather small, the dimensions being of the order 
of a few centimeters. Thus they would be ideal for 
use in remote and confined spaces. 

The sensitivity characteristics, however, vary con- 
siderably. It has been found that gelatin is unsatis- 


1 Present address: Department of Physics, University of 
Cincinnati, Cincinnati, Ohio. 
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factory for the present purposes in that the sensitivity 
is very poor near 100% relative humidity. Inorganic 
hygroscopic salts alone are unsatisfactory in that they 
become wet at high humidities. The combination of an 
inorganic hygroscopic salt and a hydrophilic colloid, 
such as used by Dunmore, seems to be the best ap- 
proach. In the present work lithium chloride and 
polyvinyl alcohol are used. 

The sensitive element consists of a miniature coil 
form such as is used in radio work, wound with a 
bifilar winding of #38 AWG platinum wire. Each 
winding has a pitch of 2 mm, a total length of 3 em 
and a diameter of 19 mm. It is important that an inert 
metal such as platinum or palladium be used for the 
wire. Metals such as copper or steel produce an aging 
effect whereby the resistance changes with time. 


7 


'so a 


RELATIVE HUMIDITY - % 


Fic. 1, Calibration curve of the humidity sensitive element. 


In the process of producing a sensitive chemical 
film on the coil, a solution of the chemicals is first 
made. One part by weight of polyvinyl alcohol in 
powdered form is mixed with 3 parts ethyl alcohol, 
producing a viscous, cloudy solution. One part by 
volume of this solution is diluted with 6 parts of a 
solvent made with equal parts of water and ethyl 
alcohol. The still-cloudy solution is allowed to settle 
for a few days in a well-stoppered bottle. The top 
clear portion is then decanted, and to this is added 
1% of a saturated solution of lithium chloride. 

The sensitive film is formed by dipping the coil 
form into the above solution so that all the wires are 
covered, and slowly and steadily withdrawing the 
form, taking about 10 min to withdraw it completely. 
The element is then stored in a clean, dry place and 
allowed to “cure” for several days before being used. 
It was found that this element satisfactorily covered 
the range from 80% to 100% relative humidity, with 
a corresponding variation in resistance from 400,000 
to 1,500 ohms. 

The resistance of the element was measured on an 
a-c Wheatstone bridge. Alternating current must be 
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Fic. 2. Resistance of humidity sensitive element when lo- 
cated in an atmosphere in equilibrium with ‘moist soil. 


used since direct current would tend to polarize the 
chemicals, thus changing the properties of the film. 
The following procedure was adopted in taking read- 
ings. The element was stored in an enclosure main- 
tained at 100% relative humidity. To take a reading 
the element was removed from the enclosure and al- 
lowed to dry in the air until its resistance was about 
500,000 ohms. Such a resistance corresponds to a 
relative humidity of slightly less than 80% and so 
ean easily be obtained in the open atmosphere. This 
drying process takes 2 or 3 min. The element is then 
put in the desired enclosure, and its resistance is read 
after a specified time interval. Five min is adequate, 
but the data herein presented were taken at 10 min. 

In this manner the calibration curve shown in Fig. 
1 was obtained. The sensitivity of the element is 
given by 

S= (l/r) = 06 log r/oH, 


where r is the resistance of the element and H is the 
relative humidity. The straight-line portion of the 
curve in Fig. 1 may be represented by 


log r= mH + constant, 


where m is the slope of the line. Upon differentiating 
this with respect to H, we find that the sensitivity is 
equal to m. Thus the sensitivity is a constant up to 
about 95% relative humidity. From 95% to 100% 
relative humidity the sensitivity increases approxi- 
mately twofold. 

The principal interest in this study was the indirect 
measurement of the free energy of soil moisture 
through the measurement of the soil atmosphere rela- 
tive humidity. The possibility of measuring the free 
energy of soil moisture in this manner is based on 
the relationship between free energy of the soil 
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moisture and the equilibrium relative humidity of the 
enclosed atmosphere : 


H =100e(s/RT), 


where H is the relative humidity in %, R the uni- 
versal gas constant, 7 the absolute temperature, and f 
the free energy of the soil moisture (f=0 for satu- 
rated soil, f=— © for dry soil). 

The desirability of measuring soil moisture in this 
way lies in the fact that the presence of soluble salts 
in no way interferes with the results. A curve of the 
element resistance as a function of percentage soil 
moisture is shown in Fig. 2 for a typical Hawaiian 
soil. It follows that the same method may be applied 
in other cases where it is desired to determine moisture 
content but where the usual conductivity method is 
unreliable because of the presence of soluble salts. 

The increasing sensitivity is a desirable character- 
istic because the most important range in soil moisture 
work is between 98% and 100% relative humidity. 
For this reason an even greater sensitivity would be 
useful. This end might be achieved by a lower con- 
centration of lithium chloride in the sensitive film, 
or even by the use of other salts. For achieving a more 
rapid equilibrium it is suggested that a construction 
be used in which the wires are supported intermit- 
tently rather than continuously, so that both sides of 
the film will be exposed to the atmosphere. 
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The Inability of Thiourea to Modify 
Roentgen Ray Irradiation 
Mortality in Rats* 


Thomas J. Haley, Samuel Mann, 
and Andrew H. Dowdy 


School of Medicine, 
University of California, Los Angeles 


Two recent reports (1, 2) showed that high doses of 
thiourea protected mice from the lethal effects of 
roentgen ray irradiation. The greatest protection was 
observed when the drug was administered by intra- 
peritoneal injection immediately prior to irradiation. 
However, Limperos and Mosher (1) did show that 
oral premedication with 1% thiourea drinking water 
for 6 days prior to irradiation reduced the total mor- 
tality. As both the above reports dealt with dosages 
of thiourea that were within the toxic range, and 
because only mice were used, we decided to investi- 
gate the possible protection afforded rats who had 
received antithyroid but nontoxic doses of thiourea 


1 This article is based on work performed under Contract 
No. AT-04-1-GEN-12 between the Atomic Energy Commission 
and the University of California at Los Angeles. 
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TABLE 1 


RESPONSE OF HYPOTHYROID, NORMAL, AND HYPERPHYROID 
Rats TO ROENTGEN RAy IRRADIATION 


., Appproxi- Per- Effect of 
mate centage medication 
P roms - sur- on rate of 
vival mortality 
Normal 
(control) 9/20 12.9 55 None 
Thiourea 9/20 11.0 55 Increased 
Thiourea and 
thyroxin 11/20 9.0 45 oe 
Thyroxin 9/20 11.8 55 on 


* Mortality ratio= number dying/total number in group. 
+ LD,, day =day on which 25% of the animals were dead. 


over a longer time interval prior to roentgen ray 
irradiation. 

Male CFW rats weighing 140-179 g (average 155 
g) were placed on Rockland rat diet and given 0.1% 
thiourea in drinking water for 37 days prior to 
irradiation. This was the time interval in which the 
animals reached a weight plateau. All animals were 
weighed weekly. They were arranged in groups of 20 
as follows: Normal controls, thiourea controls, thio- 
urea-irradiated, thyroxin controls, thyroxin-irradiated, 
thiourea-thyroxin controls and thiourea-thyroxin-ir- 
radiated. The thyroxin animals received 0.1 mg/ani- 
mal/day Squibb thyroxin by intraperitoneal injec- 
tion for 5 days before irradiation, and all of them 
showed the hyperexcitability and small weight loss 
usually observed after thyroxin medication. All ani- 
mals in the irradiated groups were subjected to 600 
r acute whole-body roentgen ray irradiation, admin- 
istered with a 250 KVP Picker Industrial Unit cali- 
brated before the experiment with a Victoreen Thim- 
ble r-meter. The technical factors were: 250 KVP; 15 
ma; TSD 100 em; filters: 0.21 mm Cu inherent, 0.5 
mm Cu parabolic, and 1.0 mm Al; HVL 1.85 em Cu; 
size of field, total; r/minute measured in air 9.9. Uni- 
formity of dosage was assured by rotating the radi- 
ation cage during treatment. After irradiation the 
animals were maintained on their usual diet and re- 
ceived no further medication. Autopsies were per- 
formed upon all animals dying during the 39-day ex- 
perimental period and upon all survivors at the end 
of that time. The usual signs of irradiation injury 
(diarrhea, bloody stools, petechial hemorrhages, pale 
mucous membranes, ete.) were observed in the irradi- 
ated groups. Gross examination of the thyroids in the 
animals medicated with thiourea alone showed the 
usual signs of antithyroid medication, whereas those 
that received thyroxin in addition to thiourea had nor- 
mal appearing thyroids. 

The average daily fluid intake per rat was 19 ml, 
equivalent to 19 mg thiourea. Table 1 indicates that 
ingestion of this amount of thiourea gave no pro- 
tection. The slight increases in the rate of mortality 
seen with both the thiourea- and thyroxin-medicated 
groups were actually not significant. However, the in- 
crease in the mortality rate observed in those animals 
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that had received both thyroxin and thiourea was sig- 
nificant. Inasmuch as none of the medicated nonirradi- 
ated control animals died during the experimental 
period, it appears that the lethal effects in the irradi- 
ated medicated groups were due to the irradiation re- 
ceived. However, there does appear to be a synergism 
between the irradiation and both the thiourea and the 
thyroxin insofar as the rate of mortality is concerned, 
Furthermore, it is quite evident that thiourea-induced 
hypothyroidism affords no protection against roentgen 
ray irradiation lethality. 

Comparison of the results herein presented with 
those of Limperos and Mosher (1) and Mole et al. 
(2) indicates that the potential sulfhydryl group in 
the thiourea molecule is available, but a huge excess 
of thiourea must be present for protection against the 
lethal effects of roentgen ray irradiation. This would 
be in accord with the observations of Patt et al. (3) 
concerning glutathione and cysteine protection of 
irradiated animals. Further investigation of com- 
pounds containing potential sulfhydryl groups is now 
in the process of completion and will be reported in 
detail elsewhere. 
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Should a “Law of Recency” Be Added 
to the International Code of 
Zoological Nomenclature? 


Roy D. Shenefelt and J. T. Medler 


Department of Entomology, 
University of Wisconsin, Madison 


Proposal, counterproposal, and debate on zoologi- 
cal nomenclature have been presented in numerous 
zoological periodicals during recent years. Basically 
analyzed, the literature appears to represent a clash 
of opinion between two groups: those who feel that 
it is desirable to follow strictly Article 25 (the law of 
priority) and limit the commission’s use of plenary 
powers, and those who advocate more extensive use 
of the plenary powers by the commission, with less 
strict application of Article 25. 

Individuals in both groups admit that, at present, 
the procedures used are confusing and unwieldy. Each 
side concedes that there is some merit in the other's 
ease. It is not the intention of the writers to enter into 
this debate; opinions of the two schools are perhaps 
irreconcilable in this generation. 

The writers do feel, however, that constructive 
thought should be given by all zoologists to ways of 
preventing similar confusion in the future, especially 
by eliminating the words, too frequently found in the 
Opinions and the proposals in the Bulletin of Zoologi- 
cal Nomenclature, that such and such action “would 
clearly result in more confusion than uniformity.” 
The debates being waged in all zoological literature 


Science, Vol. 114 


ab 
fu 
scl 
4 tio 
be 
or 
m 
th 
al 
ex 
a] 
m 
d 
| 
| tl 
| J 
a 
4 
i 
: 
= 


0). 


about the status of names clearly indicate that con- 
fusion is not entirely a matter of the future, but a real 
concern of the present. 

An examination of the sources from which this con- 
fusion has arisen reveals that the important ones are: 


1) Lack of knowledge of the existence of a publication ; 

2) Lack of knowledge of the exact date of publication ; 

3) The ‘‘dragging-out’’ of questions by different 
schools of thought arising from differences in interpreta- 
tion of the Code and its applications; 

4) Deliberate refusal to give up a name once it has 
been learned—i.e., deliberate failure to apply the law of 
priority and maintaining that its application will create 
‘‘confusion.’’” 


Perhaps errors made in the past can be corrected 
only by rulings such as those being made by the com- 
mission under its plenary powers. But what about 
the future? Is the commission to continue to use its 
plenary powers indefinitely (or be forced to do so by 
allowing the same causes of confusion to continue to 
exist) ? Is the commission to rule on its rulings as it 
apparently must do with the Meigen 1800 paper (1)? 

It is evident that something is wrong when the com- 
mission has to use its plenary powers so often. There 
is a need for practical working procedure in nomen- 
clature to avoid multiple use of names, especially at 
generic and suprageneric levels. The writers believe 
that if stability is ever to be obtained in the use of 
scientific names a “law of recency” must be added to 
complement the law of priority. Once a name is re- 
jected it should not be used again as a valid name 
unless there are definite reasons for so doing and they 
are given in publication. The proposed “law of re- 
cency” might be stated as follows: 


The names used in the most recently published article 
dealing with the taxonomy or nomenclature of a group or 
species shall be regarded as authoritative until further 
publication is made reorganizing or otherwise disposing 
of the names involved and giving the reasons why the 
changes are made. 


The need for such a law can be amply demonstrated. 
For instance, in 1915 Gahan (2) definitely synony- 
mized many generic names with Opius Wesmael. In 
1943 Hincks (3) wrote: 


Bracon carbonarius Nees, 1834, is designated as the 
genotype of Opius by Westwood (1840). This species is 
also the type of the monobasic genus Biosteres Foerster, 
1862. For the present it will be better to transfer the 
whole of the species now grouped under Biosteres to the 
genus Opius until such time as an examination of the spe- 
cies leads to a regrouping. There are rather a large num- 
ber of generic names available in this section, but it is 
evident that Gahan (1915) regards the divisions as of 
little generic value. 


While Mr. Hincks’ action appears to be correct, it 
illustrates the necessity of the proposed “law of re- 
cency,” which would compel the transfer of the names 
in Biosteres to Opius and the acceptance of the syn- 
onymy given by Gahan until such time as the group 
was revised and the reasons published for changing 
the system used by Gahan. 
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The confusion that has existed with regard to 
Bracon Fabricius, Cremnops Foerster, and Micro- 
bracon Ashmead also illustrates the case in point. In 
1917 Gahan (4) transferred the name Bracon to re- 
place Cremnops. This name change was accepted in 
North America but rejected in Europe. Finally, in 
1935, the question was decided by the International 
Commission, but the results were not published until 
1943. 

Although illustrations have been drawn from the 
family Braconidae, numerous other examples could 
be given—e.g., Agrion versus Calopteryx (5). Un- 
doubtedly any taxonomist can readily cite similar 
eases in his particular field of interest. 

At the present time, refusal to accept published 
synonymy is responsible for differences in accepted 
nomenclature between different groups or individuals. 
Such refusal and the resulting difference in accepted 
names mean that the cataloguer must constantly 
change species from one generic name to another and 
back as new articles appear—or carry the synonymy 
where he wishes, using his own interpretation in order 
to place the species in the “proper” place in his 
catalogue. The other alternative is to carry the species 
under several genera at the same time. In either case 
the situation produces much confusion and additional 
labor rather than stability. 

Where does this leave the cataloguer? In the first 
illustration mentioned, is Gahan’s synonymy to be 
accepted? Or are we free to ignore all but the original 
descriptions? Should the individual have the right to 
be “conservative,” reject the published work of others 
(perhaps by merely ignoring it or dismissing it by 
stating that it is incorrect) and continue to use names 
that have been synonymized by others? For example, 
is Whiting’s continued use of Habrobracon juglandis 
(Ashm.) valid? 

The writers believe that the adoption of such a “law 
of recency” would aid in lessening the confusion 
created by sources (3) and (4), since points of dis- 
agreement would be brought to the fore where they 
could be acted upon by the International Commission 
when necessary, resulting in a much more rapid sta- 
bilization of names than oceurs under the present 
system. 

Incidentally, the lone expression “in the opinion of 
the writer” does not convey the extent of similarity or 
difference existing between organisms and perhaps 
should not be regarded as a valid reason for changing 
the established status of a name. The same objections 
may be raised against “new synonymy” or “new com- 
bination” when used without descriptions of similari- 
ties or differences. 

To eliminate sources (1) and (2) it is suggested 
that names and their changes be considered as fully 
validated only after appearing in the Zoological 
Record, that for validation purposes the author be 
required to send a copy or facsimile reproduction of 
his publication to this source, giving the date on which 
the article in question was distributed (i.e., “pub- 
lished”), and that this date be included after the ref- 
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erence in the Zoological Record under the “Titles.” 

Such a procedure would eliminate the question of 
the date of publication serving as a source of future 
trouble. That the publication date is still a source of 
confusion is illustrated by the fact that Sabrosky (6) 
found it necessary to publish a note regarding the 
date of “publication” of an article distributed as late 
as 1948. 

It also appears desirable to provide for continuing 
international support (perhaps through Unesco or 
some similar means) for the Zoological Record and to 
insure sufficient funds so that an adequate staff may 
be maintained to produce a new volume within the 
year following that with which the volume deals. 

It would be the authors’ suggestion that the plenary 
powers of the International Commission be terminated 
at the point where the names and dates are first vali- 
dated in the Zoological Record; i.e., that the plenary 
powers not extend to names to be published in the 
future and that a date be set at which the application 
of the law of priority becomes rigid. 

Since it is only through stabilization of the Inter- 
national Code and the procedures to be followed that 
nomenclature can be placed on a sound basis, the sug- 
gestions given are presented as a constructive criticism 
rather than from any derogatory motives. The authors 
would weleome both private communications and pub- 
lished diseussions of the ideas herein submitted. 
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Ultraviolet Absorption Spectra 
of Proteins 


A. R. Goldfarb and L. J. Saidel 


Department of Biochemistry, 
Chicago Medical School, Chicago, Illinois 


Studies of the absorption spectra of proteins in the 
ultraviolet have led to the demonstration of bands 
associated with tyrosine, tryptophan, and phenylala- 
nine (at about 280 mm). In view of the results of the 
studies on fatty acids (1,2), it seemed that in the re- 
gion of 180-200 mu a band might be present that 
would be representative of the peptide bonds. Through 
the courtesy of J. R. Platt we were able to confirm this 
conjecture by the finding that bovine serum albumin 
had a rather broad band with a maximum at about 
190 mu. To confirm that this band was also typical of 
simple peptides, glycylglycine and triglycine were also 
studied and gave the curves shown in Fig. 1. The 
complete quantitative data for bovine albumin are 
not available at this time, and this curve is not in- 
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Fic. 1. Absorption spectra of bovine plasma albumin, digly- 
cine, and triglycine. 


cluded, although a rapid analysis of the plates led to 
the above observation of a maximum. 

A study of Ley and Arends’ (1) data, as well as 
our own, on amino acids showed that near and above 
205 mu—i.e., on the shoulder of the ecurves—the ab- 
sorptions of amino acids are of a much lower order of 
magnitude than the values for proteins and peptides. 
At lower wavelengths the absorption of the amino 
acids rises very rapidly, and near the maxima for 
peptides and bovine albumin amino acid absorption 
approximates, and is higher than, the absorption of 
peptide and protein. Since it is believed that the side 
chains of the constituent amino acids would make a 
definite contribution and corrections would be neces- 
sary, it was decided to obtain data for proteins for 
the region sufficiently high on the band and at the 
same time at wavelengths at which the amino acids 
absorb slightly. This region lies above 200 mn. 

The specific extinctions of several proteins and pep- 
tides were determined at 205 mu. The specific extine- 
tion was multiplied by the molecular weights and 
divided by the number of peptide bonds (3). This 
gave a series of peptide extinctions (Table 1). 


TABLE 1 


PEPTIDE EXTINCTION FOR PROTEINS AND 
AMINO ACIDS 


Peptide extinction 
Compound P (205 my) 
Bovine albumin 2,580 
Egg albumin 2,785 
Gelatin 3,050 
Glyeylglycine 3,300 
Triglycine 2,340 


The agreement between the various proteins is 
fairly good, and all the values fall within the order 
of magnitude of each other. The values for the pro- 
teins are not considered rigidly assigned values for a 
peptide bond but rather as a statistically averaged 
value of the individual peptide bonds. This is con- 
firmed by a series of studies (4) of simple di- and 
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tripeptides in which it was observed that the peptide 
absorption depends not only on the constituent amino 
acids but also on the order of arrangement. The varia- 
tions, however, always remain within the order of 
magnitude of the values given above. It is coneluded 
from these findings, as well as from studies on other 
proteins, that peptide bonds show a band with a maxi- 
mum near 185 mu and that data collected at 205 mu 
mirror this band. The details of this study will be 
reported elsewhere. 
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The Value of Small Lead Shields 
against the Injurious Effect of 
Total-Body Irradiation* 


J. Gershon-Cohen, M. B. Hermel, 
and J. Q. Griffith, Jr. 


Jewish Hospital, Philadelphia, Pennsylvania 


Irradiation through small portals has long been 
recognized by radiologists to suppress hemopoiesis 
only slightly. Jacobson et al. (1), by a reverse ap- 
proach, recently have shown that the lethal effects of 


TABLE 1 
SurvivaL Rates 


No. No. Per- 


TABLE 3 
HEMOGLOBIN (g/100 ml) 


<3 mB RB 

GroupI Controls 14.3 14.0 14.4 13.9 14.0 14.4 14.7 
Group II None 14.7 14.2 13.8 13.5 11.7 12.8 14.4 
Group III Liver 13.9 14.3 13.9 13.7 12.4 12.5 14.0 
Group IV Right lung 13.7 13.9 14.5 14.1 13.3 13.1 13.2 
Group V_ Rightlower 14.0 14.1 14.4 14.5 13.2 14.0 14.2 


abdomen 


effects of whole-body irradiation afforded by lead 
shielding of other small body segments. 

Young white rats weighing approximately 200 g 
were divided into five groups. Group I comprised 20 
rats receiving no treatment. Group II comprised 20 
rats which received 600 r total-body irradiation. In 
Group III were 12 rats exposed to 600 r total-body 
irradiation except over the liver, which was shielded 
by a lead plate 4% in. thick, measuring approxi- 
mately 2.54.0 em, put in place by fluoroscopic con- 
trol. In Group IV were 9 rats treated like those in 
Group III except that the rectangular lead shield was 
placed over the right lung. In Group V were 9 rats, 
also treated like those in Group III except that the 
lead shield was placed over the right lower abdomen. 

The rats were confined to close-fitting compartments 
in a wooden frame without anesthesia during irradia- 
tion. The x-ray factors were 200 kv; 25 ma; 50-cm 
distance; 0.5 mm Cu and 1.0 mm Al filter; HVL 
equivalent to 1.1 mm of Cu. 

The survival time, the weights, and blood counts of 
all animals were recorded daily for the first 3 days, 


Irradiati 
rats Comtage every tenth day thereafter until the end of 30 
ays. 
Group I None 20 20 100 All the untreated animals in Group I survived 
II Whole bod 20 8 40 
om lll Liver shielled 12 10 83 gained weight normally, and showed no disturbance 
Group IV Right lung in their blood counts. 
shielded 9 7 78 The survival rates of all the partially shielded rats 
Group V lower were higher than those exposed to whole-body irradia- 
tion. Of 20 rats in Group IT which received whole- 
TABLE 2 
WEIGHTS (IN GRAMS) 

shielded 24 hr 48 hr 72 hr 10 days 20 days 30 days 

Group I Controls 197 196 197 196 203 208 204 

Group II No shield 214 212 203 197 194 198 215 

Group IIT Liver 204 203 202 200 208 206 206 

Group IV Right lung 200 199 199 198 197 203 198 

Group V Right lower 195 195 194 195 194 189 195 

abdomen 


total irradiation can be reduced by shielding the spleen 
alone. This report concerns the protection from lethal 


‘This investigation was supported by a grant from the 
Louis Sitnek Fund of the Eagleville Sanatorium, Eagleville, 
Pa, 
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body irradiation, 8 survived. There were 10 survivals 
of the 12 rats protected over the liver in Group ITI, 
7 survivals of 9 rats protected over the right lung 
in Group IV, and 6 survivals of 9 rats protected over 
the right lower abdomen in Group V. These results 
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TABLE 4 
AVERAGE RED BLoop CELL Counts (000 Omitted) 


Area Before 24 48 72 10 20 30 

shielded treatment hr hr hr days days days 
Group II None 8,483 8,480 7,680 8,220 7,050 7,800 8,700 
Group IIT Liver 8,920 8,800 8,550 8,850 7,400 7,400 8,500 
Group IV Right lung 8,100 8,850 8,650 8,600 8,000 7,600 8,450 
Group V Right lower abdomen 8,714 8,714 9,150 8,750 8,100 8,500 8,500 

TABLE 5 
AVERAGE WHITE BLOOD CELL COUNTS 

Area Before 24 48 72 10 20 30 

shielded treatment hr hr hr days days days 
Group II None 7,200 3,700 1,900 1,800 1,950 5,500 7,000 
Group III Liver 7,400 2,450 1,200 1,500 1,900 7,350 8,300 
Group IV Right lung 7,550 . 2,600 1,400 2,050 2,100 5,100 7,800 
Group V Right lower abdomen 7,150 1,950 1,100 1,450 2,050 6,500 5,700 


would suggest that lead shielding of small areas of the 
body of rats increased the survival time appreciably 
above that resulting from total-body irradiation with 
no protection. 

Although those shielded over the liver had slightly 
higher survival rates than those shielded over the 
right lung or right lower quadrant of the abdomen, 
the difference in survival rates between the partially 
shielded groups was not significant (Table 1). There 
was a slight loss of weight in all treated animals dur- 
ing the first week, but this weight loss was slightly 
more transient and less marked in the partially pro- 
tected animals (Table 2). 

Whole-body irradiation did not influence hemo- 
globin levels or red blood cell counts differently from 
the partially shielded animals. All groups showed a 
transient small drop in hemoglobin levels and red 
blood cell counts during the second and third weeks 
after exposure (Tables 3 and 4). 

The white blood cell counts were depressed quickly 
within 24 hr in all irradiated animals and the counts 
were lowest during the first 2 weeks after exposure. 
Thereafter, a gradual improvement occurred, some- 
what more rapidly in the partially shielded animals 
(Table 5). At the end of 4 weeks, the counts were 
normal again in all groups. The counts in Group V 
were slightly below normal, but not sufficient to be 
significant. 

The polynuclear counts rose rapidly during the first 
3 days in all irradiated animals, but by the tenth 
day a reversal was noted, when the counts were almost 
50% below normal. Thereafter these counts rose to 
normal levels within 20-30 days, with not much differ- 
ence among any groups (Table 6). 

The lymphocyte counts were depressed rapidly dur- 
ing the first 3 days in all groups, and then this trend 
was reversed to slightly elevated positions by the 
tenth day. Thereafter, these counts slowly returned 
to normal levels (Table 7). 

The lead shields used in the experiments covered 
approximately 15% of the body surface exposed to 
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TABLE 6 

AVERAGE PERCENTAGES OF POLYNUCLEAR CELLS . 

n n n 
> 
S32 #242 
asa 
Group II None 40 75 74 66 32 15 42 


Group III Liver 44 62 66 80 23 29 40 
Group IV Rightlung 47 63 76 68 26 45 30 
Group V_ Rightlower 51 62 47 78 24 43 28 
abdomen 
TABLE 7 
AVERAGE PERCENTAGES OF LYMPHOCYTES 

> 2 n 

See 

Group II None 56 20.22 31 65 82 55 
Group III Liver 52 35 28 12 72 67 57 
Group IV. Rightlung 44 34 20 29 71 50 66 
Group V_ Rightlower 42 34 48 18 68 49 68 


abdomen 


irradiation, and shielded not only organs such as the 
liver, lung, and intestines, but also the surrounding 
bony structures, including portions of the spine. The 
results would indicate that lead shielding of small 
areas offers some protection against whole-body ir- 
radiation without much difference as to the location 
of the shielded areas. This suggests that it was the 
protection to the hemopoietic system rather than to 
organs such as the liver, intestines, or lung that re- 
sulted in the increased survival rate. It would seem 
also from these findings, that the liver, cecum, and 
lung do not have the same capacity as reported for 
the spleen (1) in sparing the rat from the lethal 
effects of irradiation. 


Reference 
1, JacoBsoN, L. D., et al. J. Lab. Clin, Med., 35, 746 (1950). 
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Plant Growth-stimulating Hormones 
in Immature Bean Seeds 


John W. Mitchell, Dorothy P. Skaggs, 
and W. Powell Anderson 


Division of Fruit and Vegetable Crops and Diseases, 
Bureau of Plant Industry, Soils, 

and Agricultural Engineering, USDA, 

Beltsville, Maryland 


Immature seeds of plants such as apple, corn, rye, 
and wheat contain extractable phytohormones (1-6). 
Presence of these substances in seed extracts has been 
detected through their accelerating effect on the elon- 
gation of cells in oat coleoptiles and through their 
stimulating effect on the growth of tomato and pepper 
fruits. In studying these seed hormones, investigators 
have most often applied them to plants of different 
species from those from which they were taken. 

In the present investigation, which was carried out 
wmder controlled greenhouse conditions, ether-soluble 
hormones obtained from the immature seeds of Black 
Valentine bean plants were applied to seedling plants 
of the same variety. Vegetative growth was acceler- 
ated in this way, and the plants were made to develop 
flowers 3-5 days earlier than untreated ones. The mag- 
nitude of the response reflected in vegetative growth 
varied, depending on the «tage of development of the 
seeds from which the extracts were made. 

Under the conditions of the experiment, the amount 
of ether-soluble hormones increased rapidly in the 
seeds after the fourth day following pollination, 
reaching a maximum on about the seventh or eighth 
day, and then decreased rapidly to an immeasurable 
amount on about the fifteenth day. The most potent 
extracts were obtained from seeds 3-4 mm long taken 
from pods that varied from 12 to 13 em in length. 
Maximum rate of pod growth (increase in pod length) 
occurred during the first 8-10 days following pollina- 
tin. Growth of the seeds (fresh weight) was most 
rapid subsequent to this period. The peak of extract- 
able hormones was more closely associated with pod 
growth than with seed growth, but this does not mean 
that the hormones necessarily influenced growth of the 
pods (Fig. 1). The lack of extractable hormones in 
the case of relatively mature seeds was not due to the 
thickened seed coats, since these seeds, when chopped 
into small pieces and soaked in ether, failed to yield a 
measurable amount of hormones. 

The extracts were prepared by soaking a freshly 
collected sample of whole seeds in moist ether at 
room temperature for 18-24 hr. After the ether was 
separated and evaporated, lanolin was mixed with the 
residue to afford the desired concentration of extract 
in the fatty carrier. In testing this method, the residue 
obtained from evaporating ether alone was mixed with 
lanolin and the mixture was applied to test plants, 
with no apparent effect. 

In measuring the potency (cell-elongating activity) 
of an extract, lanolin paste containing a known 
amount of the extract was applied quantitatively and 
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Fic. 1. Growth of bean pods and seeds in terms of length 
and fresh weight, respectively, compared with amount of ex- 
tractable cell-elongating hormones obtained from the seeds at 
intervals following pollination. 


unilaterally to the first internode of each seedling. The 
concentration of extract in the lanolin was varied 
during repeated trials, and the weight of extract re- 
quired to cause a slight curvature of the stems was 
determined. Total activity of an extract was caleu- 
lated by multiplying this value by the weight of ex- 
tract obtained per seed. This method was used to 
measure the amount of extractable hormones in seeds 
at different stages of development (Fig. 1). 

In some experiments, approximately 125 ug of the 
crude extract was applied in lanolin as a band around 
the first internodes of 10 seedlings. Ten comparable 
untreated plants were used for comparison. The ex- 
tract stimulated elongation of the treated internodes 
and of all internodes above the treated ones, thus 
causing the stems to elongate much more rapidly than 
did those of the untreated plants (Table 1 and Fig. 
2). The time of flowering was advanced 3—5 days, and 
the expansion of trifoliate leaves proceeded at a much 
more rapid rate on the treated than on the untreated 
plants. The extract affected stem growth much less 
when applied to relatively mature bean plants having 
several expanded trifoliate leaves than when applied 
to seedlings. 

The extract stimulated growth of the seedlings 
when applied to the young suceulent portions of their 


TABLE 1 


AVERAGE LENGTH (MM) OF INTERNODES OF BEAN PLANTS 
TREATED WITH 125 Crupe Seep ExTract, COMPARED 
At INTERVALS AFTER TREATMENT WITH AVERAGE 
LENGTH OF COMPARABLE INTERNODES 
oF UNTREATED PLANTS 


No. days 

om Internode 
parison 2 5 6 7 

Check an kh 
Treated 89 115 116 117 «117 

Cheek 1 19 28 32 

Treated 0 99 111 120 129 © Second 
Treated 5 82 ~7 «95 Third 

Treated o g7 Fourth 
Treated 0 0 0 19 
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Fie. 2. Growth of bean plant (Black Valentine variety) 
following application of 125 pg hormone extract from imma- 
ture seeds of other bean plants of the same variety, right. 
Comparable untreated plant, left. Photographed 8 weeks after 
treatment. 


stems, but had no apparent effect when applied in 
equal amounts to the more mature part-ef their stems 
(hypocotyls) near the soil level. It failed to accelerate 
stem elongation of the seedlings when applied to 
either the upper or the lower surface of the primary 
leaves. Apparently hormones in the extract were not 
translocated from these leaves in sufficient amounts to 
bring about an observable effect in the stems. 
Expansion of the primary leaves of seedlings was 
accelerated following application of the extract to a 
limited area on their upper or lower surfaces. Ap- 
proximately 13 wg of the crude extract was applied in 
lanolin along the midribs of leaves, so as to cover an 
area of approximately 10 mm? on each leaf. The 
treated area was near the petiole attachment, in some 
instances on the ventral surface and in others on the 
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dorsal surface. Elongation of the treated segment of 
midrib was accelerated. In addition, expansion of the 
treated leaves was increased so that their final area 
exceeded that of untreated ones by an average of 
29.8% within a period of 6 days following treatment. 

Untreated bean plants of the Black Valentine va- 
riety developed relatively short stems when grown 
under light supplied solely by means of daylight 
fluorescent tubes. In spite of the tendency to be short 
under these conditions, stems of seedlings treated with 
approximately 125 ug of the extract grew to be 3 
times the height of untreated ones during the first 5 
days of exposure to light from this source. Ten treated 
and 10 untreated plants were used in making the com- 
parison, and the intensity of light used was 700- 
800 ft-c. 

Since indolacetie acid aecelerates cell elongation, 
the response of the plants to this compound was com- 
pared with that induced by means of the extract. 
Response to the extract was different in several re- 
spects from that which resulted from application of 
the acid. In comparing the responses, two series of 
treatments, comprised of 9 dosage levels of the acid 
and 9 of the extract, were prepared, with lanolin as a 
earrier. The dosages applied ranged from 125 to .013 
ug/plant in each series. In treating, the paste was 
applied as a band around the first internode of each 
plant. Twenty-four hr after treatment, first internodes 
of plants treated with the optimum cell-elongating 
dose of the acid increased in length an average of 
318% more than did those of untreated plants. Dur- 
ing the same period, first internodes of seedlings 
treated with the most effective dose of seed extract 
increased in length an average of 870% more than 
did the untreated ones. Indolacetic acid brought 
about root initiation at the higher dosage levels, but 
the extract failed to cause this type of response at 
the highest dosage level used. The stimulating effect 
of the acid was confined to the treated first internode, 
whereas the extract not only accelerated elongation 
of this internode but also stimulated elongation of all 
in‘ »10des that developed above this segment of stem. 

‘the extract had a systemic growth-stimulating effect 
when applied in minute amounts to the cotyledons of 
bean seeds that had just broken their coats in the 
process of germinating. Before the treatment was ap- 
plied, the coats were removed from seeds that had 
developed radicles about 2.5 em long. Approximately 
13 ug of the extract was applied in lanolin as a thin 
layer covering about one fourth of the dorsal surface 
of each cotyledon. The treated seeds were replanted, 
along with an equal number of comparable but un- 
treated ones from which the coats had also been 
removed, 

Within 21% days, growth of plants from treated 
seeds was noticeably more vigorous than that of the 
controls. This advantage persisted, and after 10 days 
the average lengths of the hypocotyls and first, second, 
and third internodes of plants that developed from 
the treated seeds were 10.9, 48.5, 65.8, and 100% 
greater, respectively, than the lengths of comparable 
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parts of plants from untreated seeds. The area of each 
leaf that developed during this period was increased 
by the seed treatment. Ten days after treatment, the 
plants from treated seeds had a total leaf area that 
was 27.6% greater than that of plants from untreated 
seeds. 

Additional experiments are necessary to determine 
the effect of the seed extract on seed production of 
bean plants and to learn whether the growth of other 


crop plants, such as cereals, can be stimulated by 
phytohormones obtained from their seeds. 
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Comments and Communications 


Discriminatory Practices 


One aspect of scientific life that seems to our de- 
partment to require more general notice is that of 
eliminating discrimination against Negro scientists. 
Such discrimination oceurs in many ways. Even when 
individual Negroes succeed in breaking through the 
barriers of economic, political, and academic dis- 
crimination sufficiently to acquire scientific training, 
they find employment opportunities severely re- 
stricted. In mathematics, at least, most qualified 
Negroes who find employment commensurate with 
their qualifications teach in Southern colleges. In at- 
tempting to participate in scientific life by way of the 
scientific societies, they become discouraged at the nu- 
merous restrictions placed on their participation and, 
in most instances, soon desist. 

It is our view that the scientific societies, with their 
talk of the international character of science, must 
recognize its interracial character and put an end to 
discriminatory practices at meetings, ete. Accordingly, 
we have sent the attached letter to each member of the 
executive bodies of the two chief national mathematics 
organizations, and request you to publish it. 


Lee Lorcn 
Department of Mathematics 
Fisk University 
DEPARTMENT OF MATHEMATICS, 


Fisk UNIVERSITY, 
NASHVILLE, TENNESSEE 
April 20, 1951 
Executive Council, American Mathematical Society 
Board of Governors, Mathematical Association of America 


GENTLEMEN : 

The Fisk Mathematics Department hereby requests the 
American Mathematical Society and the Mathematical 
Association of America to insert into the respective by- 
laws of the two organizations explicit and effective pro- 
tection of the rights of all members to participate fully, 
freely and equally in the affairs of the organizations 
without regard to race, creed or color. It should be stated 
flatly that meetings, and teas, receptions, luncheons, din- 
hers, etc., associated with meetings, shall be held only at 
institutions, hotels, ete., where prior assurance is given 
that there will be no discrimination. In keeping with such 
4 policy, it should also be voted that persons holding office 


August 10, 1951 


shall not participate in any way in any meeting of the 
organization until they have been assured of full com- 
pliance with the letter and spirit of this bylaw, failure in 
this respect to be construed as resignation from office. 

The adoption of such bylaws is necessary for the pro- 
tection of the rights of members and of the mathematical 
community generally, as the episode related below will 
establish. It is also necessary for the growth of member- 
ship and participation among Negro mathematicians, 
nearly all of whom teach in Southern schools and who 
will need such specific assurances before they will feel 
inclined to participate in the work of these organizations. 
It would follow the lead of other professional societies 
which have already codified this basic policy, for example, 
the American Psychological Association (Am. Psychol., 
5, 548 [1950]). 

One of the events which demonstrate the need for such 
official action occurred in connection with the annual 
meeting of the southeastern region of the Association, 
March 16-17, 1951, with Peabody and Vanderbilt as 
hosts. The official program of the meeting announced a 
dinner at which the national President of the Association 
would be the speaker. The chairman of the Fisk depart- 
ment requested four reservations in a note handed per- 
sonally, on March 10, to the individual specified on the 
announcement. On March 15, the day before the banquet, 
the chairman of the arrangements committee telephoned 
Fisk to inquire if any of the four reservations would be 
used by Negroes. On receiving an affirmative reply, he 
declared the reservations cancelled, stating that the ar- 
rangements committee would issue no tickets to Negroes. 

Two of the undersigned, acting for the department, 
then requested the national President to act against this 
discrimination. He spoke to the arrangements committee 
chairman and then reported that the latter was deter- 
mined to exclude Negroes. Thereupon our committee re- 
quested the President to withdraw from the dinner in 
order to avoid giving the impression that the national 
officers sanction or tolerate such discrimination or, if 
unwilling to withdraw, to make his disapproval of dis- 
crimination clear in his speech at the dinner. He felt 
that he could not do either, holding the view that such 
acts would be discourteous to his hosts. 

Some further clarifying remarks may be in order. 
There is no state law or city ordinance which prohibits 
interracial dinners. Of this-we have been assured by local 
attorneys with long experience in such matters. There is 
substantial precedent for such dinners, which have been 
held even in some local hotels, which are frequent in 
some churches and other semiprivate dining halls and 
which are daily events at Fisk. 
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On November 6-7, 1950, Peabody and Vanderbilt were 
hosts to the Southern College Personnel Association. This 
organization’s banquet was nonsegregated. 

The point here is not that the hotel at which the Asso- 
ciation held its banquet discriminates against Negroes. 
The point is that it was up to the arrangements com- 
mittee to find a place, on the campus of one of the host 
institutions or elsewhere, where all mathematicians could 
participate. 

Sincerely yours, 

EVELYN Boyp 

Associate Professor 
WALTER BRowN 

Assistant Professor 
H. M. Hottoway 

Assistant Professor 
Lee LorcH 

Associate Professor and Chairman 


Nuttall Memorial Celebration 


THE year 1951 marks the end of the first half-cen- 
tury of systematic serology. In 1901 Nuttall first re- 
ported the results of testing precipitin antisera with 
a variety of antigens of animal origin, and with these 
reports and the researches that made them possible 
the science of comparative or systematic serology may 
be said to have been founded. 

Appropriate observance of the half century of 
systematic serology is being made at Rutgers Univer- 
sity’s Serological Museum this year. On March 19 a 
Nuttall Memorial Celebration was held, with an ex- 
hibition of the work of the museum and of its Nuttall 
historical materials. The latter included some of 
Nuttall’s original fluid sera, four of his charts, and 
two sets of protocols relating to the researches in 
blood relationship, all of which were given to the 
director of the Serological Museum during his visits 
to Cambridge in August 1950. Thanks and sincere 
appreciation are due to D. D. Keilin and Cambridge 
University for both the preservation and the gift of 
these historic materials. 

The celebration was concluded with a symposium 
sponsored by the Rutgers Chapter of Sigma Xi, en- 
titled “A Half-Century of Systematic Serology; the 
Work of Nuttall and his Associates at Cambridge and 
of his Successors in America.” Those participating 
were: T. C. Nelson, whose account of Nuttall was 
based on his visits to Nuttall’s laboratory and home 
in 1931; P. A. Moody, who reported on researches in 
systematic serology carried on under his direction; 
and Alan Boyden, who briefly summarized the more 
important work in the field and gave an appraisal of 
the significance of Nuttall’s contributions to it: 


Nuttall himself was aware of some of the limitations 
of his techniques. In 1902, after completing a series of 
quantitative tests in which he measured the volumes of 
settled precipitates, he said, ‘‘I do not wish these num- 
bers to be taken as final; nevertheless, they show the 
essential correctness of the previous crude results. To ob- 
tain a constant it will be necessary to make repeated tests 
with the bloods of each species and with different anti- 
serums of one kind, making the tests with different pro- 
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portions of antiserum. I am inclined to believe that with 
care we shall perhaps be able to measure species by this 
method, for it appears from the above results that there 
are measurable differences in the reactions obtained with 
related bloods, in other words, determinable degrees of 
blood relationship which we may be able to formulate,’’ 

These words were prophetic—they pointed the way to 
future progress, and especially to the developments of 
the last decade. In spite of the obvious limitations of 
Nuttall’s own techniques, he is unquestionably the founder 
of systematic serology and his contributions to the sub- 
ject are many: 

1) He was the first to have the insight to appreciate 
the potential significance of systematic serology and the 
enthusiasm to undertake an extensive study of its prob- 
lems. 

2) He inspired a small band of workers, Dinkelspiel, 
Graham-Smith, Strangeways, and Sanger, to join him in 
his studies of blood relationship and they worked effee- 
tively together in building the foundation for the future, 

3) Nuttall and his associates did demonstrate a gen- 
eral parallelism between the systematic positions of ani- 
mals, where they seemed to be relatively certain, and the 
precipitin tests of their sera. In fact, among the quanti- 
tative tests, only about 10% are obvious errors in view 
of modern knowledge in regard to the relationships of the 
species tested. 

4) Nuttall and his associates provided evidences bear- 
ing upon the systematic positions of species or groups of 
doubtful relationship. Thus it was found that: 

a) Antilimulus serum reacted more strongly with 
arachnid sera than with decapod sera. 

b) The sera of whales were more similar to the sera 
of eventoes ungulates than to those of any other orders 
of Mammalia tested, (which we have recently con- 
firmed). 

c) The serum and egg proteins of Aves show some 
evidences of similarity to those of Chelonia and Croco- 
dilia. 

The greatness of a man does not depend alone upon his 
contribution of detailed fact to a subject; it also depends 
upon the kind of foundation he lays upon which others 
may build. Entirely aside from his great creative works 
in the field of parasitology and public health, we attest 
to his eminence in the field of systematic serology of 
which he was the founder, A half century of substantial 
progress has followed his lines of thought. And, as he 
considered his own work to be of a preliminary nature 
and looked to us to carry on, we, in turn, look to the 
future and to others with hope and confidence. Keen 
young men and women have been and are being prepared 
to continue the study of comparative serology. It will be 
both their pleasure and obligation to celebrate the Nuttall 
centenary at the appropriate time, and to recount the 
further developments which will then have been made 
manifest. 


A fuller account of the celebration, including the 
reports of the principal speakers, together with other 
matters of significance relating to the half-century’s 
developments in systematic serology, will be published 
in the Bulletin of the Serological Museum. Copies are 
available upon request. 

ALAN BoypEN 
Serological Museum 
Rutgers University 
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Book Reviews 


Ecology of Animal Parasites. Jean G. Baer. Urbana: 
Univ. Illinois Press, 1951. 224 pp. $5.00. 


This book, according to the author, is an attempt 
“to review the field of parasitology from all possible 
angles and to show that parasites are subjected to the 
same general laws that govern all free-living organ- 
isms.” The aim is “to stimulate the reader’s thoughts 
and to encourage him to consider old problems from 
new angles.” The approach is refreshingly different 
and the author’s aim has certainly been achieved. Baer 
is primarily a taxonomist, and one of the best. In ad- 
dition he has a speculative and philosophical turn of 
mind that makes his writing definitely thought-pro- 
voking, whether or not one agrees with his deductions. 
“A taxonomic background,” according to Baer, “is ab- 
solutely essential to a complete understanding of the 
relationships between the parasites and their hosts,” 
but it is not all that is essential. The sections of the 
book that deal with morphological and biological ad- 
aptions are extremely interesting and valuable. Unfor- 
tunately, the same cannot be said for some of the 
other sections. It is evident that parasitology has ex- 
panded to such a degree that no one individual can 
hope successfully to “review the subject from all pos- 
sible angles.” 

After a short chapter orienting parasitism in rela- 
tion to phoresis, commensalism, and symbiosis, none 
of which is believed to lead to parasitism, a series of 
chapters is devoted to adaptations to parasitism in 
various groups of organisms. Many interesting forms 
that are not widely known among parasitologists are 
discussed. The relatively large amount of space de- 
voted to Mollusca and to Crustacea is particularly 
welcome, since the literature on these forms is widely 
seattered. This section of the book contains numerous 
beautifully executed illustrations, but the diagrams 
showing composites of various life cycle modifications 
are difficult to follow. At the end of each phylogenetic 
section there is a short bibliography. 

In a section on “Host-Parasite Relations,” one 
chapter deals with host specificity, and another with 
action of parasites on hosts. As far as vertebrates are 
concerned the latter chapter deals mainly with im- 
munology. Here the treatment is spotty and super- 
ficial. “Physiology of Parasites” is discussed, and there 
is a short final chapter on the origin of parasitism. 
The chapters dealing with physiology unfortunately 
contain a number of errors and misconceptions. For 
example, it is incorrectly stated that since respiration 
in Litomosoides is completely inhibited by cyanide 
there is no cytochrome present in this worm. In view 
of the fact that almost all that has been learned about 
endoenzymes in any organism has resulted from ex- 
periments on homogenized tissues, the statement that 
“mashing up worms to discover enzymes or to effect 
chemical analyses should be a thing of the past” will 
come as a surprise to biochemists and physiologists. 
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Such statements as that 7. evansi “contains very few 
enzymes” and that “the presence of enzymes in the 
tissues of tapeworms has been claimed by several 
authors but has never been proved in a satisfactory 
manner” suggest unfamiliarity with the numbers and 
roles of enzymes in all forms of life above the simpler 
viruses. 

In spite of these limitations, this book contains so 
much interesting information, hitherto widely seat- 
tered in the literature, that it will be a weleome addi- 
tion not only to every parasitologist’s library, but also 
to the bookshelves of general biologists, who are likely 
to have their ideas of parasitology limited by the com- 
paratively narrow medical and veterinary fields cov- 
ered by most books on the subject. 

Asa C. CHANDLER 
Department of Biology, Rice Institute 


Photometric Atlas of the Near Infra-Red Solar 
Spectrum, 18,465 to 125,242. Orren C. Mohler et 
al. Ann Arbor: Univ. Michigan Press, 1950. 124 pp. 
$4.00. 


This publication is the infrared counterpart of the 
Utrecht Atlas (Amsterdam, 1940), which covers the 
region up to 48,771 A. It is the first work that con- 
tains continuous intensity tracings of high dispersion 
solar spectrograms in the near infrared region from 
8,465 A to 25,242 A, a region of great interest to 
astrophysicists. The atlas represents a marvelous piece 
of work. 

The intensity tracings given are reduced reproduc- 
tions of the original records obtained at Mount Wilson 
Observatory with the Snow telescope and the infrared 
grating spectrometer constructed in the shop of the 
MeMath-Hulbert Observatory of the University of 
Michigan. The grating has a ruled surface of 144% 
em x 1814 em, with a total number of 74,000 lines. The 
resolving power averages about 30,000 but may be 
as high as 50,000 under favorable conditions. The re- 
cording system employs a lead-sulfide photoconductive 
cell, amplifier, and a Leeds & Northrup Speedomax 
recorder, 

The atlas contains 324 partially overlapping trac- 
ings. In order to facilitate orientation and approxi- 
mate wavelength measurements in general, three ab- 
sorption lines are labeled with their wavelengths. The 
approximately linear dispersion, ranging from 3.7 
mm/A at 48,460 to 4.2 mm/A at 25,000, allows 
simple linear interpolation. 

The authors announce the preparation of a com- 
panion volume which will contain wavelength tables 
with identifications for solar and tellurie lines of the 
atlas between 1.4 and 2.5 and data concerning 
equivalent widths. 

K. W. Meissner 
Department of Physics 
Purdue University 
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Trends in Gerontology. Nathan W. Shock. Stanford, 
Calif.: Stanford Univ. Press, 1951. 153 pp. $2.50. 


After a brief introduction this excellent summary 
discusses population, employment, income mainte- 
nance, retirement, health, housing, education, com- 
munity programs, research, and the creation of an 
institute of gerontology. It will prove very worth- 
while reading for every thoughtful person. From it 
one can learn of the many diverse activities that effect 
healthful and satisfactory living during the later years 
of life. The book can help many individuals to create 
a sound plan for the inevitable future. The concluding 
chapter, stressing the need for one or more institutes 
of gerontology, indicates one of the greatest deficien- 
cies in our current national research program. Very 
slow progress is being made in gerontological research, 
for most current programs are quite ephemeral. 


A Classified Bibliography of Gerontology and 
Geriatrics. Nathan W. Shock. Stanford, Calif.: 
Stanford Univ. Press, 1951. 599 pp. $15.00. 


This work, with 18,036 references, represents a 
landmark in the history of the study of aging. Al- 
though brief bibliographies have been published for 
several centuries in this field, they previously com- 
prised reference lists attached to texts. The usefulness 
of this work will increase, as our civilization becomes 
more aware of the intricate problems of aging, be- 
cause it affords rapid entrance into the literature of 
many specialized fields. 

Both the author and subject indexes are quite com- 
plete. The list of journals cited is arranged alpha- 
betically with the abbreviations used. The main head- 
ings include orientation, biology of aging, organ sys- 
tems, geriatrics, psychological processes, social and 
economic aspects, and miscellaneous. The last section 
is probably the least complete but among the most 
interesting, for it covers such diverse topics as his- 
torical references, lay texts, nonliving systems, popu- 
lar articles, research methods, organizations, pro- 
grams, and institutes. During the years this work has 
been in progress the editor has become aware that 
bibliographies begin to age at conception; therefore 
the Journal of Gerontology plans to set up a fountain 
of youth by integrating its Index to Current Periodi- 
cal Literature to accord with the classified outline of 
the Classified Bibliography. 


Conference on Problems of Aging. Transactions of 
the Twelfth Conference, February 6-7, 1950, New 
York. Nathan W. Shock, Ed. New York: Josiah 
Macy, Jr. Foundation, 1951. 215 pp. $3.50. 


The series of informal conferences recorded in this 
volume covers several divisions in the area of sociol- 
ogy and psychology. Under the titles of intrapersonal 
and interpersonal aspects, L. K. Frank and R. J. 
Havighurst presented brief reviews. These were fol- 
lowed by a discussion of the relation of gerontology 


to clinical medicine by E. J. Stieglitz and the psycho- 
pathological aspects of aging by W. Malamud. 

Publication of these discussions permits the reader 
to take his place in the midst of a small group of di- 
verse specialists. One observes the clinician matching 
ideas with the sociologist and psychologist as well as 
with the biologist. Much of the flavor of the original 
discussion is preserved. Lacking in such publications 
is the careful and often verbose development of bodies 
of information hung upon well-ealcified skeletons. 

The Macy Foundation publications would be much 
improved from the point of view of the collector if 
each carried a serial number following the plan of 
federal and state experiment stations. 

C. M. McCay 

New York State College of Agriculture 
Cornell University 


A History of Medicine: Primitive and Archaic 
Medicine, Vol. I, Henry E. Sigerist. New York: 
Oxford Univ. Press, 1951. 564 pp. $8.50. 

The history of medicine is the history of mankind. 
At every stage in man’s progress there has been the 
struggle against disease. Contractures and malforma- 
tions resulting from infection as well as endocrine 
disturbances are clearly presented in the ancient 
ceramics and in the sketches traced by prehistoric 
man on the walls of caves. 

In this, the first volume of a projected total of 
eight, the author relates his training for this most 
ambitious undertaking and gives a brief sketch of the 
entire work. Dr. Sigerist’s linguistic ability and his 
broad experience in medicine are well known to his 
colleagues in the United States and Europe. His years 
as director of the Institute of the History of Medicine 
at Johns Hopkins brought him into active contact with 
many kindred spirits from all over the world. The 
foundation for this monumental work was thoroughly 
established in the classroom, in seminars, and in 
travel. He states his thesis as follows: “Medical his- 
tory, therefore, will study health and disease through 
the ages, the conditions for health and disease and the 
history of all human activities that tended to promote 
health, to prevent illness, and to restore the sick, no 
matter who the acting individuals were.” 

The major part of the book is devoted to medicine 
in the great civilizations of the ancient Orient, Egypt, 
and Mesopotamia. The medical literature preserved in 
papyri and cuneiform tablets and other sources is 
described and analyzed. The closely related Papyrus 
Edwin Smith and Papyrus Ebers are considered in de- 
tail. At the end of each chapter there are extensive 
references, and reproductions of early works of art 
richly document the text. The author’s scholarship and 
training for the task are clearly reflected. It is 
fervently hoped that he will be able to finish the task 
he has so valiantly undertaken. 

H. 

Ann Arbor, Michigan 
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News and Notes 


Scientists in the News 


Norman P. Auburn, vice president and dean of the 
University of Cincinnati, has been named president 
of the University of Akron. He succeeds Hezzleton E. 
Simmons, who, after 18 years in office, is retiring at 
age 65. 


DeGaspe Beaubien, consulting engineer of Montreal; 
A. N. Campbell, professor of chemistry, University of 
Manitoba; and Gordon G. Cushing, secretary-treasurer, 
Trades and Labour Congress of Canada, Ottawa, have 
been made members of the National Research Council 
of Canada, succeeding Perey Bengough, P. E. Gagnon, 
and R. C. Wallace. 


Myron Lee Bender, former Atomic Energy Com- 
mission post-doctoral fellow, has been named in- 
structor in chemistry at Illinois Institute of Tech- 
nology. During the past year he has been an instructor 
in chemistry at the University of Connecticut. Allan 
H. Roush has been appointed assistant professor in 
the Biology Department. 


G. J. Bouyoucos, of Michigan State College, has 
been given an honorary doctor of science degree by 
the University of Thessalonike, Greece, for his many 
contributions to soil science and his services to Greece. 


He served on an agricultural mission to that country 
in 1917-19. 


Clinton B. Burnett, vice president of the Johns- 
Manville Products Corporation, has been appointed 
engineering director of the Johns-Manville Corpora- 
tion. He has been with the organization since 1931. 


After 44 years with the Jewish Agricultural Society, 
Gabriel Davidson has retired as managing director. 
As consultant director he will handle the society’s in- 
terests in Washington. He has been managing director 
since 1939. 


As a lecturer in the program of Near East studies, 
Bayard Dodge, president of the American University 
of Beirut in Lebanon for 25 years, will join the Prinee- 
ton University faculty. Dr. Dodge will offer a graduate 
course dealing with the political, economic, and social 
aspects of the contemporary Near East. 


J. Franklin Ewing has been appointed director of the 
Institute of Contemporary Russian Studies at Ford- 
ham University. Father Ewing, who is assistant to 
Father McGinley for research, and assistant pro- 
fessor of anthropology at Fordham, will continue 
the duties of those posts. He sueceeds Richard T. Burgi, 
first director of the institute and assistant professor of 
Russian literature at Yale. 


Henry S. Frank has been made professor and head of 
the Department of Chemistry at the University of 
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Pittsburgh, succeeding Alexander Silverman (Science, 
114, 24 [1951]), who has been associated with the 
university for nearly 45 years. From 1928 until this 
year, except for an interruption caused by World War 
II, Dr. Frank has been with Lingnan University, 
Canton, China, continuously as associate professor, 
professor of chemistry, chairman of the Chemistry 
Department, dean of the College of Science, vice 
provost, and provost. On his retirement Dr. Silverman 
donated his extensive collection of modern glass to 
New York State College of Ceramics. 


J. J. Groot, instructor in the Department of Geogra- 
phy and Geology at the University of Delaware, has 
been appointed Delaware’s first state geologist. Mr. 
Groot will direct the new Delaware Geological Survey 
created by an act of the recent General Assembly. 
Delaware is the last of the 48 states to acquire such a 
survey. The law requires that the university administer 
the survey under the general direction of a geological 
commission to be named by the governor. Appointment 
of the state geologist by the university’s president also 
was provided by the law. The commission has not yet 
been selected. 


Beno Gutenberg, director of the Seismological Labo- 
ratory at Caltech, has left for Paris for a meeting at 
Unesco headquarters. He plans to spend a month in 
Ankara advising the Turkish government on the in- 
stallation of geophysical and seismological research 
centers. He will also go to Brussels to preside over a 
meeting of the International Committee on the Earth’s 
Interior. He is scheduled to present a paper on the 
earth’s core before the International Geophysical 
Union meeting in Brussels Aug. 22-Sept. 1. 


The Community Service Society has announced that 
Joseph McVicker Hunt, director for the past five years 
of its Institute of Welfare Research, will become pro- 
fessor of psychology at the University of Illinois. He 
is president-elect of the American Psychological Asso- 
ciation and was president of the New York State 
Psychological Association last year. 


Allen S. Hussey has been appointed a senior chemist 
by the Carwin Company, North Haven, Conn. He has 
been assistant professor of organic chemistry at North- 
western University for the past four years. Charles J. 
Smith, Jr., until recently product manager, the Lubrizol 
Corporation, Cleveland, has accepted a position as 
development manager with the Carwin Company. 


G. W. Keitt, chairman of the Department of Plant 
Pathology of the University of Wisconsin, is a guest 
of the British Association for the Advancement of 
Science at its Edinburgh meeting. He will deliver be- 
fore the Botany Section an invitation paper entitled 
“Tnheritance of Pathogenicity and some other Char- 
acters in Venturia inaequalis.” He was also a guest of 
the Association of Applied Biologists at its Con- 
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versazione at the Imperial College of Science and 
Technology, London, July 27, and a visitor at the 
Imperial College of Science and Technology, the 
universities of Cambridge and Bristol, Rothamsted 
Experimental Station, and the East Malling Research 
Station. 


Recent visitors at the National Bureau of Standards 
include Ataulla Khan, Kabul Radio Station, Afghani- 
stan, who is in the United States on a State Depart- 
ment grant, studying U. S. radio communication ser- 
vices; T. Child, British Engineers Small Tools and 
Equipment Co. Ltd., London; Bjorn Ingleman, A. B. 
Pharmacia, Stockholm; W. A. Seeder, Royal Verkade 
Factories, Inc., Zaandam; and C. Timms, National 
Physical Laboratories, Teddington, Eng. 


Arthur J. Leedy, director of engineering, will manage 
a New Projects Department established by the 
Seiberling Rubber Company, Akron, Ohio. He will be 
assisted by Alfred S. Bachtel and Henry A. Walter, 
Production Department employees. 


Carl C. Lindegren, director of Southern Illinois Uni- 
versity’s Biological Research Laboratory has returned 
from Bristol, Eng., where he spoke on “Yeast 
Genetics,” in the Symposia of Experimental Biology. 


Roy K. Marshall, who resigned March 1 as professor 
of astronomy and director of the Morehead Plane- 
tarium at the University of North Carolina, has been 
appointed educational director of the Philadelphia 
Inquirer Stations WFIL and WFIL-TV. Eight hours 
per week of educational programming, including the 
University of the Air, a cooperative operation by 19 
colleges and universities in the Philadelphia area, will 
be continued under Dr. Marshail’s direction next year. 


Jules H. Masserman, associate professor of nervous 
and mental diseases at Northwestern University, and 
scientific director, National Foundation for Psy- 
chiatric Research, has been appointed consultant to the 
secretariat of the United Nations and designated by 
WHO to present a series of lectures at universities 
throughout Europe and Scandinavia in October and 
November of this year. During his stay in England, 
Dr. Masserman will also address the British Royal 
Society on his research. 


Carl Alfred Moyer, professor of surgery and dean of 
the Southeastern Medical College in Dallas, has been 
appointed Bixby professor of surgery and head of the 
Department of Surgery at Washington University 
School of Medicine, succeeding Evarts A. Graham, who 
will become professor emeritus of surgery. Dr. Graham 
has been visiting in Glasgow, where he received an 
honorary degree during ceremonies celebrating the 
500th anniversary of the University of Glasgow. 


Sanborn Partridge, of Proctor, Vt., has been ap- 
pointed assistant professor of geology at Amherst 
College, where, in addition to his teaching duties he 
will carry on research under the direction of George 
W. Bain, chairman of the Geology Department. 
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Roger R. Revelle has been named director of Seripps 
Institution of Oceanography at La Jolla. He has been 
acting director since March 1950, when Carl Eckart 
resigned the directorship to head the institution’s 
Marine Physical Laboratory, at Point Loma. 


Esther Loring Richards, after 34 years with the 
Phipps Clinic of Johns Hopkins Hospital, is re- 
tiring to devote her full time to private practice. 


The University of Pennsylvania and the U. 8. Naval 
Air Development Center at Johnsville, Bucks Co, 
have announced the appointment of Robert F. Rush- 
mer, of the University of Washington, to be super- 
intendent of the Scientific Department at the Navy’s 
new Aviation Medical Acceleration Laboratory. The 
appointment of Dr. Rushmer is made in accordance 
with the terms of an agreement recently signed by 
Harold E. Stassen for the University of Pennsylvania 
and Selden B. Spangler, Commander of the NADC, 
whereby the university and the NADC have become 
affiliated. Dr. Rushmer has also been appointed pro- 
fessor of applied physiology on the faculty of the 
university’s School of Medicine. 


Louis L. Rusoff has been promoted from associate 
dairy nutritionist and associate professor to nutri- 
tionist and professor at Louisiana State University. 


George H. Schneller, director of pharmaceutical 
application of the Caleo Chemical Division, American 
Cyanamid Company, has been appointed chairman of 
the Research and Development Section of the Ameri- 
ean Drug Manufacturers Association. Dr. Schneller 
succeeds A. Lee Caldwell, of Eli Lilly and Company, 
who organized the section and was its chairman during 
the past three years. 


The 1951 Charles H. McCrea Medal has been 
awarded by National Malleable and Steel Castings 
Company to H. A. Schwartz, who was named by the 
Malleable Founders’ Society for his contribution to- 
ward progress and development in the malleable in- 
dustry. 


Loren B. Sjéstrém, head of the Flavor Laboratory at 
Arthur D. Little, Ine., has been elected chairman of 
the northeast section of the Institute of Food Tech- 
nologists. Mr. Sjéstrém has been associated with 
Arthur D. Little since 1936. 


Wesley W. Spink, University of Minnesota professor 
of medicine and brucellosis expert for the UN, is 
spending July and August in England, France, Italy, 
and Yugoslavia correlating current brucellosis re- 
search. Dr. Spink has been designated a consultant on 
the disease by WHO and FAO. He is director of the 
United States Brucellosis Center at the University of 
Minnesota. 


John H. Van Vieck has become dean of applied 
sciences in the Harvard University Faculty of Arts 
and Sciences. Albert Haertlein has been appointed 
associate dean. Professor Van Vleck, a mathematical 
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physicist, is Hollis professor of mathematics and 
natural philosophy, and Professor Haertlein is Gordon 
McKay professor of civil engineering. Their admini- 
strative duties will be to carry out the development of 
applied science and engineering at Harvard in such 
fields as applied mathematics, physics, electronics, 
mechanical engineering, soil mechanics, and sanitary 
engineering. The new deans will carry forward a re- 
organization begun under Gordon M. Fair, who has 
served for the past two years as chairman of the 
Division of Engineering Sciences. Professor Fair will 
continue his teaching and research in sanitary engi- 
neering. 


Alfred H. Weber has been named director of the 
Department of Physics, and Haig Silvanie director of 
the Department of Economies, at Saint Louis Univer- 
sity. Dr. Weber has been secretary of the Department 
of Physies since 1939. He succeeds James Il Shannon, 
who died last September after serving 37 years as 
director. Dr. Silvanie has been an associate professor 
of economics at Saint Louis since 1947. He succeeds 
Bernard W. Dempsey, who left to teach at the Uni- 
versity of Delhi. Father Dempsey had been direc- 
tor of the department since 1943. 


Douglas M. Whitaker is the new dean of Stanford’s 
Faculty of Humanities and Sciences. Dr. Whitaker, 
who has been on leave of absence from the university 
to serve as chairman of the National Research Coun- 
cil, began his new duties July 1, succeeding Clarence 
H. Faust, who resigned in March to become president 
of the Fund for the Advancement of Edueation, estab- 
lished by the Ford Foundation (Science, 113, 541 
[1951}). 


Philip R. White, formerly with the Institute for 
Cancer Research, Philadelphia, has joined the staff of 
the Roscoe B. Jackson Memorial Laboratory at Bar 
Harbor, Maine. 


William R. Willard has been appointed dean of New 
York State University College of Medicine at Syra- 
ese. Dr. Willard has been professor of public health 
and assistant dean in charge of postgraduate medical 
education at Yale University School of Medicine. 


C. H. M. Williams and D. Watt, Faculty of Dentis- 
try, University of Toronto, have been awarded first 
prize in the annual essay contest sponsored by the 
American Association of Orthodontists for the best 
original contribution to the science of orthodontics. 
Their work, under a grant from the Associate Com- 
mittee on Dental Research, was on “Effects of Hard 


and Soft Diets on the Supporting Structures of 
Teeth.” 


Nathan A. Womack, of the University of Iowa, has 
accepted the position of professor and head of the 
Department of Surgery at the University of North 
Carolina School of Medicine, and will take up his 
duties in Chapel Hill late this summer. He was for- 
merly professor of clinical surgery at Washington 
University. 
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Grants and Fellowships 

The American Association of University Women is 
offering 25 fellowships, ranging from $1,000 to $3,000 
for advanced study or research during 1952-53. For 
detailed information address the Secretary, Committee 
on Fellowship Awards, 1634 I St., N. W., Washington 
6, D. C. Applications are returnable by Dec. 15. 


American Pharmaceutical Manufacturer’s Associa- 
tion has established two $2,500 graduate fellowships in 
pharmacy and in drug law. Richard E. Faust, of 
Greenfield, Mass., will continue his study in pharma- 
ceutical chemistry and pharmacology at Purdue as a 
fellow of the American Foundation for Pharmaceuti- 
eal Edueation, which will administer the fellowship. 
The law fellowship will be given to Charles L. Nelson, 
of Miami, Fla., who will study food and drug law at 
New York University’s Food Law Institute. 


The Wool Bureau has awarded the first Anglo- 
American Fellowship under its plan whereby selected 
Americans will study under leading scientists in 
England and on the Continent. Gerald Laxer, assistant 
development and research chemist in the Carpet Divi- 
sion of Alexander Smith, Inc., of Yonkers, will sail in 
September to take up studies under J. B. Speakman at 
Leeds University. The Wool Bureau expects eventu- 
ally to support three fellowships in wool research. 


Through the Automotive Safety Foundation, funds 
have been made available by the petroleum and auto- 
motive industries for a broad-gauge, two-year study 
by the Highway Research Board of the National 
Academy of Sciences, designed to diagnose the parking 
problem in American cities in relation to the economic 
health of communities, retail business, and motor- 
vehicle use. Regional university schools of business 
administration will begin the research this fall. A re- 
port will be published at the conclusion of the survey. 


The Clayton Foundation has given $10,000 to the 
University of Texas Pharmaceutical Foundation to 
expand investigations of poisonous plants, particularly 
those found on the Texas plains. H. M. Burlage is di- 
recting the research, with Alfred Taylor of the Bio- 
chemical Institute. 


The Ford Foundation has approved a grant of 
$1,309,500 to the Free University of Berlin. The funds 
will permit the establishment of an evening university 
for scientific education of working adults. Additional 
benefits will be a course of social studies, a special in- 
stitute for European studies, and continuation of a 
program for U. S. educators to give courses in Berlin. 
The Free University, founded in 1948, now has a 
student body of 5,000 and employs a faculty of 250. 


The Health Information Foundation, a nonprofit 
organization, has provided a grant of $92,000 for a 
two-year research project to be undertaken by Colum- 
bia University to find out what the 3 billion dollars 
spent in the U. S. each year for private medical and 
hospital care is used for. Osear Serbein, Jr., of Colum- 
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bia Graduate School of Business, will attempt to 
assemble the facts on number of persons included in 
prepayment plans, illnesses covered, and medical ser- 
vices used. He will also explore the possibility of ex- 
panding and improving such plans. 


A two-year experiment financed by the James 
Foundation, of St. James, Mo., to improve the general 
health services in that community is under way. 
Physicians in Phelps and Crawford counties will re- 
ceive up to $500 each for postgraduate scholarships 
or refresher courses. 


Harry A. Kuljian, Philadelphia engineer, has estab- 
lished two scholarships for MIT seniors in the School 
of Humanities and Social Studies, to help engineers 
meet the problems of human relations frequently en- 
countered in their work, particularly in foreign 
countries. 


The Memphis Heart Association, Inc., has awarded 
the following grants at the University of Tennessee: to 
the Division of Surgery for research on hypertension ; 
to R. V. Brown, associate professor of pharmacology, 
for work on blood pressure; to Robert C. Little, for 
investigation of stress; and to Lester Van Miccles- 
worth, for investigation of the thyroid and adrenal 
gland hormones. 


The National Multiple Sclerosis Society has awarded 
a sum of more than $15,000 to the H. L. Snyder 
Memorial Research Foundation, of Winfield, Kan., for 
a year of biochemical studies. Harold H. Jones will be 
director of research; he will be assisted by his son, 
Harold H. Jones, Jr., and Leitha D. Bunch, a multiple 
sclerotic. 


In the Laboratories 


Carpenter Steel Co., of Reading, Pa., has appointed 
George V. Luerssen vice president in charge of metal- 
lurgy, sueceeding B. H. DeLong, who has retired after 
41 years of service with the company. Carl B. Post 
will sueceed Dr. Luerssen as chief metallurgist, and 
George E. Brumbach will sueceed Dr. Post. 


Joe D. Clary, of Chemical Products Corp., Carters- 
ville, Ga., has been named superintendent of the 
specialty catalyst plant of the Davison Chemical 
Corporation at Curtis Bay, Md. Other new appoint- 
ments in the Research and Development Division are: 
Albert H. Cooper, as head of the Research Engineer- 
ing Department; Walter K. O’Loughlin, as manager 
of the Development Department; and Kenneth E. 
Prince, as head of the Patent Department. 


With the retirement of Elmer K. Bolton as director 
of the Dupont Chemical Department (Science, 114, 
51 [1951]), Paul L. Salzberg has been named assistant 
director, David M. McQueen succeeding him as labora- 
tory director at the Experimental Station. Burt C. 
Pratt will become assistant laboratory director, and 
Clement W. Theobald research supervisor. 


Gesell Institute of Child Development has recently 
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been set up to carry on the work begun at the Yale 
Clinie of Child Development under Arnold Gesell, 
Francis L. Ilg is acting director, and Dr. Gesell re. 
search consultant: 


Julius Hyman and Company, of Denver, opened a 
new plant pathological laboratory and greenhouse in 
June. The laboratory, under the direction of J. A. 
Pinckard, works in close cooperation with the Colo- 
rado Agricultural Experiment Station and with other 
state experimental stations in the screening of new 
compounds synthesized in its Department of Organic 
Chemistry. 


The Institute of Living, Hartford, Conn., has ap.- 
pointed Francis J. Braceland as psychiatrist-in-chief 
to succeed C. C. Burlingame, who died last year. 


The Jewish Medical Center now under construction 
in Baltimore has received a gift of $1,000,000 for an 
obstetrical and gynecological building in the Sinai 
Hospital unit. The gift was made by Henrietta Blan- 
stein in memory of her husband. The building will be 
known as the Louis and Henrietta Blaustein Building. 


Los Alamos Scientific Laboratory has announced 
the addition of these scientists to its staff: Irving R. 
Tannenbaum, chemist, and John R. Beyster, James 
Terrell, Jr., and Max Carl Walske, Jr., physicists. 


The Pemco Corporation (ceramic products) has 
been presented with the 1951 Merit Award of the 
American Society of Industrial Engineers for “ex- 
cellence in engineering and manufacturing.” It was 
the first industrial firm in the state of Maryland to 
receive such an award. 


Wallace L. Davidson has been appointed industrial 
physician for the Glenolden and West Point, Pa, 
plants of Sharp & Dohme, Inc. A graduate in medicine 
of the Hahnemann Medical College, Dr. Davidson 
worked in private practice until his present associa- 
tion with Sharp & Dohme. 


Tracerlab, Inc., will have the help of a new Research 
Advisory Board consisting of Karl T. Compton, 
chairman; Lewis L. Strauss, Charles D. Coryell, and 
Wendell C. Peacock. A nine-member employee group, 
to be known as the Auxiliary Board of Management, 
has also been appointed. 


Verne C. Bidlack, Jr., has joined the Research De- 
partment of Henry K. Wampole & Co., Inc., of Phila- 
delphia. 


The Upjohn Company has placed in full operation 4 
new pharmaceutical plant just outside Kalamazoo, 
Mich., thus increasing its production facilities by 50%. 
The plant has been designed to leave space and facili- 
ties available for the large-scale production of drugs 
still to be discovered and developed. To mark the open- 
ing of the new plant, the Upjohn Company ha 
published The Odyssey of Modern Drug Research, & 
124-page illustrated booklet by Robert Burlingham. 
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Meetings and Elections 


The twentieth anniversary of the American Institute 
of Physics will be celebrated at the Hotel Sherman, 
Chicago, October 23-27, by a joint meeting of the 
founding societies of the institute. Member societies 
that will hold their regular fall technical meetings dur- 
ing the celebration are the American Physical Society 
(Oct. 25-27); the Optical Society of America (Oct. 
93-25) ; the Acoustical Society of America (Oct. 23- 
25); the Society of Rheology (Oct. 24-26); and the 
American Association of Physies Teachers (Oct. 25- 
27). The American Crystallographic Association, an 
affiliated society, will also participate in the meeting. 
Several hundred papers on original research will be 
presented. A symposium on the theme “Physics To- 
day” will feature papers on nuclear, atomic, and 
solid state physics, acoustics, and optics, by Enrico 
Fermi, E. U. Condon, J. C. Slater, Harvey Fletcher, 
and Edwin H. Land. The symposium will be con- 
duded with a more general talk entitled “Physics as 
Science and as Art,” by K. K. Darrow. 


At the annual meeting of the American Psychiatric 
Association in Cincinnati, D. Ewen Cameron became 
president-elect; R. Finley Gayle, Jr., secretary; 
Howard W. Potter, treasurer; and J. Fremont Bate- 
man, Frank J. Curran, and William B. Terhune, 
councillors. L. H. Bartemier is incoming president. 


The American Society of Mammalogists elected the 
following officers at its annual meeting in June, held 
at the Chicago Natural History Museum: president, 
William J. Hamilton, Jr.; vice presidents, William H. 
Burt and William B. Davis; recording secretary, 
Robert T. Orr; corresponding secretary, Donald F. 
Hossmeister; treasurer, Viola §S. Schants; editor, 
William H. Burt. New directors are: Victor H. Caha- 
lane, Emmet T. Hooper, J. Kenneth Doutt, W. Robert 
Eadie, Antoon De Vos, and Stanley P. Young. 


The annual Meeting of the American Society of 
X-Ray Technicians was held in June in Philadelphia. 
New officers are Alexander Turner, president; Hazel 
Cole, Ruth Jaffke, and M. Salvatore, vice presidents; 
and Mary Knish, secretary-treasurer. 


Samuel G. Hibben will take office as president of 
the Illuminating Engineering Society on October 1. 
Other newly elected officers are: vice president, A. H. 
Manwaring; treasurer, R. F. Hartenstein; general 
secretary, C. C. Keller; directors, G. W. Beals and 
J. 8. Schuchert. 


An International Symposium on the Chemistry of 
ACTH will be sponsored by Armour and Company in 
Chieago on Sept. 18, following the jubilee meeting of 
the American Chemical Society. Formal papers will be 
presented by David F. Waugh, E. B. Astwood, Emil 
M. Smith, George W. Sayers, Sidney W. Fox, Wendell 
M. Stanley, C. H. Li, J. I. Harris, Fred W. Carpenter, 
Wilfred White, and Joseph D. Fisher. Among foreign 
visitors expected are Arne Tiselius, A. R. Todd, and 
C. J. O'R. Morris. 
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The Board of Medical Consultants of the Oak Ridge 
Institute of Nuclear Studies will in the future be 
known as the Medical Advisory Panel. George T. Har- 
rell, Jr., chairman of the Department of Internal 
Medicine at Bowman Gray School of Medicine, was 
elected chairman of the panel at a meeting last June, 
succeeding Wilburt C. Davison, of Duke Medical 
School. 


The National Conference on Research in English has 
elected these officers for the year 1951-52: president, 
John J. DeBoer; vice president, Roy I. Johnson; and 
secretary-treasurer, Gertrude Whipple. 


At the annual congress of the Seuth African Associa- 
tion for the Advancement of Science, held at Durban, 
Basil F. Schonland, F. R. 8., was elected to succeed 
E. G. Malherbe as president. Dr. Schonland is pro- 
fessor of geophysics at the University of the Wit- 
watersrand and was first director of the Council for 
Scientific and Industrial Research. 


Miscellaneous 


New Washington addresses are, for the American 
Psychiatric Association, 1785 Massachusetts Ave., N.W., 
and, for the Pan American Sanitary Bureau, 1501 New 
Hampshire Ave., N.W. 


Volume II of the fourth edition of the ayy 
of References to the Literature on the Minor Ele- 
ments and their Relation to Plant and Animal Nu- 
trition has been published by the Chilean Nitrate 
Educational Bureau. Volume II contains 1,222 ab- 
stracts covering July 1947—December 1950, and in- 
cludes 141 crops, 45 elements, and about 1,300 authors, 
with complete indices. 


Among new journals recently received is Bulletin of 
Marine Science of the Gulf and Caribbean, pub- 
lished by the Marine Laboratory of the University of 
Miami. Robert H. Williams is editor. Educational 
Theory, a new quarterly journal, will be published 
by the John Dewey Society of the University of Illi- 
nois College of Education, with Archibald W. Ander- 
son as editor. Ingenieria Quimica e Industrias, the 
official organ of the Instituto Peruano de Ingenieros 
Quimicos, Lima, of which German de La Fuente H. is 
president, is in Spanish. International Universities 
Press is publishing the quarterly International Jour- 
nal of Group Psychotherapy for the Ameriean Group 
Psychotherapy Association. The Irish Astronomical 
Journal is a new quarterly nontechnical review, of the 
Irish Astronomical Society. The Pacific Journal of 
Mathematics, a quarterly, is being sponsored by a 
number of West Coast universities, including the Uni- 
versity of British Columbia. It will be devoted to basic 
research articles and will be offered to individual 
faculty members of the sponsoring institutions and to 
members of the American Mathematical Society, which 
is furnishing financial aid. 


Chemicals wanted by the registry of rare chemicals, 
35 W. 33rd St., Chicago 16, Ill., include: rhenium 
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oxide; triphenyl borate; n-octyl diphenyl phosphate ; 
y-ferrie oxide; dibutyl phosphine; 2-pentadecanone; 
15-nonacosanol; nitrosomethylurethane; a-mercapto- 
butyric acid; tetraphenyl hydrazine; tripenylmethyl 
mercaptan; indene; n-octyl benzene; diphenyl malonic 
acid; 2-ethyl anthraquinone; guanase; adenase; pule- 
gol; adenosine deaminase; and rennin. 


Child-Family Digest has been taken over by The 
Lieutenant Gayle Aiken III Memorial Foundation 
as a means of promoting emotional health and total 
well-being.: Advisory editors are Grace Bain, M. 
Bevan-Brown, Gladys Hasty Carroll, Enid F. Cook, 
Wilburt C. Davison, Miner Clifford Hill, Ernest 
Harms, Weston La Barre, James Clark Molony, 
Mary Palmer, Grantly Dick Read, Jarl Wagner 
Smitt, Wm. Perrin Nicolson, Wm. R. Strange, and 
Albert M. Vollmer. 


The Charles A. Coffin award, established 29 years 
ago by privately owned electric utilities, went in 1950 
to Georgia Power Company for its “great contribu- 
tions to the progress and well-being of the state of 
Georgia.” The award consists of a gold medal and 
$1,000 for the employees’ benefit fund of the winning 
company. 


Among missions recently sponsored by the Economic 
Cooperation Administration was the visit of a group of 
French paint manufacturers to New York, Newark, 
Philadelphia, Cleveland, and Detroit. Seventeen 
men representing a Paper and Board Packaging 
Mission from several European countries have been 
gathering technical information in the U. §., and 
fourteen members of a Netherlands Enamelware 
Productivity Group toured the U. 8. studying produc- 
tion methods and equipment in the industry. 


The Institute of Medicine of Chicago offers the 
Joseph A. Capps prize, founded by Dr. and Mrs. Ed- 
win R. LeCount, for the most. meritorious investiga- 
tion in medicine or in the specialties of medicine. The 
investigation may also be in the fundamental sciences, 
provided the work has a definite bearing on some 
medical problem. Competition for 1951 is open to 
graduates of Chicago medical schools who completed 
their internship or one year of laboratory work in 
1949 or thereafter. Manuscripts must be submitted to 
the Secretary, 86 E. Randolph St., Chicago 1, not 
later than Dec. 31. 


George G. Jackson, of Boston, has been appointed 
assistant professor of preventive medicine at the Uni- 
versity of Illinois College of Medicine. He has been 
holding joint appointments as Milton fellow in medi- 
cine at Harvard, research fellow at Thorndike Mem- 
orial Laboratory, and assistant in medicine at Boston 
City Hospital. 

The National Association of Science Writers and the 
New York University Department of Journalism survey 
recently completed, on the attitude of managing edi- 
tors of newspapers toward science writing, reveals 
that the amount of space given to science news has 
doubled during the past ten years in newspapers of 
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all classes. Predominant interest, as always, is in the 
fields of medicine and public health, with atomic energy 
and agriculture following close behind. Physics and 
chemistry are at the bottom of the list, so far as editors 
are concerned. Limitations of space, as well as lack of 
suitable copy, prevent%he use of more items, editors 
declared. 


The New York Adult Education Council, 254 Fourth 3 
Ave., New York, is planning a three-year study to im 
determine how people approaching retirement age 
“ean be helped to make good and realistic prepara- 
tion” for the years following retirement. The couneil 
is seeking contributions amounting to a total of $100, 
000 to pursue the project, which is under the direction 
of Alonzo F. Myers, chairman of the Department of 
Higher Education at New York University. One hun- 
dred men and women in the New York metropolitan 
area will be selected as volunteer subjects. 


European visitors in the U. S. during the fall 
months will inelude Edgar Salin, professor of political 
economy at the University of Basel, and Dolf Stern- 
berger; of the Department of Social and Political 
Science, University of Heidelberg. Both will lecture 
under the sponsorship of the Institute of International 
Education. 


Research positions will be available to applicants 
with a degree in petroleum engineering with the Texas 
Petroleum Research Committee in the secondary re- 
covery of petroleum. Laboratories are at A. & M. 
College of Texas and the University of Texas, where 
work has already begun. Apply at once to George 
Fancher, director of the committee, University of 
Texas, Austin 12, for work beginning Sept. 1. 


The College of Physicians of Philadelphia has 
awarded the Alvarenga Prize for 1951 to George W. 
Thorn, Hersey professor of the theory and practice of 
physic, Harvard University Medical School, for his 
outstanding contributions to our knowledge of the 
role of the adrenal cortex in health and disease. The 
prize was established by the will of Pedro Francisco 
DaCosta Alvarenga of Lisbon, an associate fellow of 
the College of Physicians of Philadelphia, to be 
awarded annually. 


In the death of Malcolm H. Soule on Aug. 3, the 
AAAS has lost one of its staunchest supporters and 
most ardent and conscientious workers. Vice president 
of the Section on Medicine and member of the Ex- 
ecutive Committee and the Council, he was active also 
as a'member of the Editorial Board and as chairman 
of the committees on Affiliation and Association, and 
on the Theobald Smith Award. For many years he 
effectively guided the affairs of Section N as section 
secretary and helped formulate the publication poli- 
cies of the Association. His death can arouse only 
feelings of deepest regret and sorrow among members 
of the Executive Committee, the Council, the Editorial 
Board, and the membership as a whole. 
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The electrons landed here... 


... and the diffraction pattern they left on this plate measures the split- 
ting of the laminae in a 1000-Angstrom-unit-thick sheet of bent mica 
through which they passed. 

For industry, electron diffraction patterns are revealing and identifying 
oxides on non-ferrous metals, the faint beginnings of corrosion on steel, 
scale in distillation equipment, crystal formations in chemical processes— 
thin films of all kinds. 

A host of fine instruments that are serving science and industry today 
are built around the simplicity, the economy, the easy reproduction, and 
the incontrovertibility of photographic recording. We make the special- 
ized sensitive materials they require—for electron diffraction and elec- 
tron micrography, for spectrochemistry, for x-ray diffraction, for mass 
spectrography, for work in the infrared and the deep ultraviolet, for auto- 
radiography with radioisotopes, for capturing tracks of cosmic ray 
primaries in the upper atmosphere and mesons in the great nuclear accel- 
erators, for analyzing the stuff that distant galaxies are made of, 


JUST OFF THE PRESS: a new edition of the booklet, “Kodak Sensitized Mate- 
rials for the Scientific and Industrial Achesatery, " is now available. It gives the information 


you need to select the specialized p hi aterials best suited for your particular 
requirements. Fer your copy, wilte to Gastman Kedak Company, Industrial Photographic 
Division, Rochester 4, N. Y. 


RECORDING FACTS 
...the scientific function of photography 


4 
pa 
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INTRODUCTION TO 
APPLIED ENTOMOLOGY 


by W. J. Baerg, University of Arkansas 


This text deals with the most important crop 
pests as well as species affecting man and ani- 
mals. 


The arrangement of the subject matter is sys- 
tematic and particular emphasis is given to 
problems in the southern area of the United 
States. The material was selected for students 
preparing for some phase of agricultural service 
as well as for student entomologists. 


PRICE $3.50 


Send for an On-Approval Copy 


to 
“4e, 


‘all 


BURGESS PUBLISHING COMPANY 


78 SOUTH SIXTH STREET + MINNEAPOLIS 15, MINNESOTA 


LaMOTTE 
Standardized 
Buffer Salts and Solutions 
These LaMotte products are the ultimate in purity wih 


uniformity. Packaged in special containers, they are 
guaranteed to give consistently accurate results. 


LaMotte Standardized Buffer Salts 
are especially purified and standard- 
ized for the preparation of Clark & 
Lubs Buffer Solutions and Buffer 
Mixtures. Supplies in 50, 100, 250 
and 500 gram containers. 


LaMotte Standardized Buffer Solu- 
tions are freshly prepared from La- 
Motte Buffer Salts. Concentrations 
are M/S except Sodium Citrate 
which is M/10. Specially packaged 
to prevent mold growth and con- 
tamination. Container sizes 100, 
250, 500 and 1000cc. 


Write for further information and prices. 


LaMOTTE CHEMICAL PRODUCTS CO. 
Dept. “H” Towson, Baltimore 4, Md. 
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Publications Received 


Annual Report 1950. Aluminum Co. of America, Pitts- 
burgh, Pa. 1951. 

Annual Report 1950. American Cancer Society, Inc., New 
York, 1951. 

Communications Présentées aux 1° et 2° sessions du 
Conseil Indo-Pacifique des Péches, Singapour 1949— 
Cronulla 1950. Service de la Péche et de la Chasse en 
Indochine. Phném-Penth, Cambodia. 1950. 

Commercial Feeding Stuffs: Report on Inspection 1950. 
H. J. Fisher. Bull. 547, Connecticut Agricultural Ex- 
periment Station, New Haven. Mar. 1951. 

Annual Report of the Commissioner of Education. 1949- 
50. Department of Education, San Juan, Puerto Rico. 

Cuatro Conferencias sobre los Indios Fueguinos. Ale- 
jandro Lipschutz and Grete Mostny. Revista Geogrdfica 
de Chile, Santiago. 1950. 

Current Scientific Researches in Mellon Institute 1950- 
1951. Mellon Institute, Pittsburgh, Pa. 1951. 

Electron Microscopic Histology of the Heart. An Appli- 
eation of Electron-Microscopic Research to Physiology. 
Bruno Kisch. Brooklyn Medical Press, New York. 1951. 

List of Scientific Papers Published in Latin America. 
Vol. 2. 1949. Scientific Institutions and Scientists in 
Latin America. Venezuela, Vol. I. 1951. Unesco, Centro 
de Cooperacién Cientifiea para América Latina, Monte- 
video. 

Memoria del ano del libertador General San Martin 1950. 
Pub. No. 572. Universidad Nacional de Tucuméan, 
Tucuman, Argentina. 1951. 

Nachrichten der S Istelle fiir Schmarotzerbestim- 
mung. Hans Stadler Lohr, Ed. Naturwissenschaftliches 
Museum der Stadt Aschaffenburg, Aschaffenburg, Ger- 
many. Dee. 1950. 

New Spain’s Century of Depression. Woodrow Borah. 
Ibero-Americana: 35. Univ. Calif. Press, Berkeley and 
Los Angeles. 1951. 75 cents. 

Proceedings of the South Pacific Commission, Fifth 
Session, Suva, Fiji, May 11-19, 1950. South Pacific 
Commission, Noumea, New Caledonia. 1950. 

Publications of the Institute of Marine Science. Vol. 1, 
No. 2. Univ. of Texas, Austin. Nov. 1950. $1.50. 

Reed Research Report. Reed Research, Inc., Washington, 
D. C. Dee. 1950. 

Remarks on and Description of South American Non- 
Marine Shells. Fritz Haas. Fieldiana: Zoology, Vol. 31, 
No. 46. July 6, 1951. $1.00. Mammals from British 
Honduras, Mexico, Jamaica and Haiti. P. Hershkovitz. 
Vol. 31, No. 47. July 10, 1951. 30 cents. Birds of Negros 
Island. Austin L. Rand. Vol. 31, No. 48. July 12, 1951. 
30 cents. Review of the Subspecies of the Sunbird 
Nectarinia jugularis. Austin L. Rand. Vol. 31, No. 49. 
July 12, 1951. 20 cents. Report of the Director to the 

’ Board of Trustees for the Year 1950. Jan. 1951. $1.00. 
Chicago Natural History Museum, Chicago, Ill. 

Research Corporation. Annual Report for 1950. Research 
Corporation, New York. 

Revista de Folklore. Instituto Etnolégico y de Arque- 
ologia, Bogoté, Colombia, Jan. 1951. 

The Services and Collections of the Map Division. Walter 
W. Ristow. Library of Congress, GPO, Washington, 
D. C. 1951. 40 cents. 

Substances WNaturelles de Synthése: Préparations et 
Méthodes de Laboratoire. Vol. II. Léon Velluz, Ed. 
Masson et Cle, Paris. 1951. 1,250 fr. 
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Because the need for registration of 

various physiological phenomena—cither 
singly, or simultaneously in twos, threes, or 
fours—varies greatly among the different 
groups engaged in diagnosis, research, or 
teaching, Sanborn makes available several 
recording systems, three of which are shown 
and identified at the right. 

To help you select the equipment best 


SANBORN 


Sanborn direct writing recording 
systems provide immediately vis- 
ible, inkless, permanent records 
in trve rectangular coordinates. 
Above right: Single channel VISO- 
CARDIETTE. Opposite: Four- 
channel POLY-VISO CARDIETTE. 
Below: Two-channel TWIN-VISO 
CARDIETTE. 


suited to your needs (or budget), Sanborn Company has prepared the above chart 
which clearly shows the scope or applicability of each Sanborn recording system. 
Listed under each instrument are phenomena which are illustrative of the fields in 


which the equipment may be used. Supplementary equipment or attachments, 
where needed, are indicated and briefly described. 

The folder also points out and describes how the ready interchange- 
ability of amplifiers and preamplifiers in the Twin- and Poly-Viso 
makes possible a wide range of recording possibilities. Other factors, 
such as paper travel speeds, are charted for ready reference. We will 
gladly send you a copy of this Applicability Chart or discuss with you 
further how Sanborn equipment can best fit into your recording 


picture. Simply address 


SANBORN COMPANY 


Fine diagnostic instruments sence 1917 


CAMBRIDGE 39, MASSACHUSETTS 


OFFICES IN 31 CITIES THROUGHOUT THE U.S.A. 


August 10, 1951 
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as STRONG as the weakest link 


and in research a weak link means fruitless efforts. 
In spite of the finest direction and most advanced 
techniques many laboratory projects have failed to 
achieve conclusive results because of inconsistent re- 
agents. Years of experience in guinea pig comple- 
ment production have enabled Carworth Farms to 
produce a reagent whose uniformity and depend- 
ability have been attested to by a constantly in- 
creasing demand. 


Our large output enables us to pool the serum of 
no less than 100 guinea pigs per lot, assuring a more 
uniform titer. “VACSEAL” Complement is distributed 
in three sizes with a special diluent for restoration 
to the following amounts: 


3ce. 


99 Guinea Pig 
Complement 


Tec. 20ce. 


For further information please write to: 


NEW CITY 
CARWORTH FARMS, INC. ¢ 


PHOTOVOLT 
Exposure Photometer Mod. 200-M 
for 


PHOTOMICROGRAPH Y 


Accurate determination of exposure time in 
black-and-white and color photomicrography | 


Write for Bulletin #810 to Price $65.— 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 
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Meetings & Conferences 


Aug. 20-23. American Veterinary Medical Association 
(Annual). City Auditorium, Milwaukee, Wis. 

Aug. 22-25. Plant Science Seminar. Place changed to 
Niagara Falls, N. Y. 

Aug. 26-30. Poultry Science Association. Knoxville, Tenn, 

Aug. 26-31. American Pharmaceutical Association. Stat- 
ler Hotel, Buffalo. 

Aug. 27-30. Illuminating Engineering Society. Washing- 
ton, D. C. 

Aug. 27-31. American Society of Agronomy. Pennsyl- 
vania State College, State College. 

Aug. 27-31. Soil Science Society of America. Pennsyl- 
vania State College, State College. 

Aug. 31-Sept. 5. American Psychological Association. 
Hotel Sherman, Chicago. 

Sept. 3-4. Mathematical Association of America (Sum- 
mer). University of Minnesota, M i 

Sept. 3-7. American Chemical Society (Annual). New 
York. 

Sept. 4-8. Second Alaskan Science Conference. Alaska 
Division, AAAS, and University of Alaska. Mt. MeKin- 
ley National Park. 

Sept. 4-9. British and Austrian Iron and Steel Institutes 
(joint meeting). Salzburg. 

Sept. 5-7. Mycological Society of America. University of 
Minnesota, Minneapolis. 

Sept. 3-9. International Union of Pure and Applied 
Chemistry. New York. 

Sept. 8-12. Ecological Society of America. University of 
Minnesota, Minneapolis. 

Sept. 9-14. International Gerontological Congress. Hotel 
Jefferson, St. Louis. 

Sept. 10-12. American Institute of Biological Sciences 
(Annual). University of Minnesota, Minneapolis. 
Sept. 10-13. International Congress of Pure and Applied 

Chemistry. New York. 

Sept. 10-14. Instrument Society of America. Sam Hous- 
ton Coliseum, Houston, Tex. 

Sept. 12-14. American Fisheries Society (Annual). 
Rochester, New York. 

Sept. 12-14, Biological Photographic Association (An- 
nual). Kenmore Hotel, Boston. 

Sept. 12-14. National Petroleum Association. Hotel Tray- 
more, Atlantic City. 

Sept. 13. World Metallurgical Congress. Detroit, Mich. 

Sept. 13-15. American Society of Limnology and Ocean- 
ography (Annual). Rochester, New York. 

Sept. 14-15. International Union of Pure and Applied 
Chemistry. Washington, D. C. 

Sept. 14-16. Applied International Spectroscopy Collo- 
quium. Venice. 

Sept. 14-16. International Federation for Documentation. 
Rome. 

Sept. 15-21. World Medical Association. Stockholm. 

Sept. 16-19. American Institute of Chemical Engineers 
(Régional). French Lick, Ind. 

Sept. 16-19. American Institute of Chemical Engineers 
(Regional). Sheraton Hotel, Rochester, N. Y. 

Sept. 16-22. Association of German Physical Societies. 

risruhe. . ‘ 

Sept. 17-20. American Hospital Association (Annual). St. 
Louis. 

Sept. 17-21. Conference on Industrial Experimentation. 
Columbia University, New York. 

Sept. 17-24. World Tobacco Congress. Amsterdam. 
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VAN SLYKE 


MANOMETRIC BLOOD 
APPARATUS 


GAS 


HE original Van Slyke principle and 
technique remain unchanged, but these im- 
provements are noted in this present-day 
model: more substantial construction, ajust- 
able leveling bulb, new glare-proof manom- 
eter and burette illumination, independently 
controlled lights and motor, mounted wash 
bottle and receptacles for glass tips of suc- 
tion and distilled water tubes contribute to 
ease and accuracy of operation. 


Manufacturers Distributors 
WRITE 


August 10, 1951 


_ from the atmosphere, can meet your individual needs 


M. S. C. 
(Mass Spectrometer Checked) 


RARE GASES 
LIUM NEON’ ARGON KRYPTON - XENON 


Linpe Rore Gases ore mass spectrometer checked to 
assure You gases af known purity and uniformly high 

quality. Available in commercial-size cylinders and — 

glass bulbs. 


Linoe, the world's lorgest- producers of gases deri 


of purity... volume ... mixtures... containers; .. 


LINDE AIR PRODUCTS COMPANY 


A DIVISION OF 
UNION CARBIDE AND CARBON CORPORATION 


30 East 42nd Street [Ta New York 17, N, Y. { 
a in Canada: Dominion Oxygen Company, Limited, Toronto 


+. The term “Linde” is a registered trade-mark of Union Carbide and Carbon Corporation 


FREE CATALOGUE OF 


CAL 

TECHN! 

PRICELESS EUROPE REPRINTS 
& 


SCIENTIFIC 


Send for our FREE catalogue of over 140 
foreign periodicals . . . over 700 foreign 
books . . . many published during and 
recording the great advances of the war 
years. 

Ready for delivery at prices even lower 
than the original through the Edwards 
Brothers LITHOPRINT process of Book 
REPRINT. 


SEND FREE CATALOGUES AT ONCE TO 


city. STATE 


J. W. EDWARDS 


ANN ARBOR, MICHIGAN 


‘enn, 
Stat- 
| 
€ 
nsyl- 
i | 
lous- a ~ 
ual). 
(An- 
Tray- 
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YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and 76 foreign countries—at a very low cost 
CLASSIFIED: 15¢ per word, minimum charge $3.00 Use of 
Box Number counts as 10 additional words. 
DISPLAY: $17.50 per inch, no charge for Box Number. 
Correct payment to SCIENCE must accompany all ads. 
Insertion usually made 2 or 3 weeks after receipt of ad. 


SCIENCE @ 1515 Mass. Ave., N.W., Wash. 5, D. C. 
||| POSITIONS WANTED 
Bacteriologist: Ph.D., Assistant Professor desires relocation in re- 


search position with or without teaching duties. Active research 

man. Publications. Experienced metabolism, nutrition, enzymology 

75) manne biochemistry, physical chemistry. Box 590, S i: 
8/17 


Bacteriologist: M.D., Ph.D., D.P.H. in charge of department of 
interested in similar position in U.S. Box 591, 
xX 


Biochemist, Nutrition Chemist: Ph.D.; trained in protein tech- 
niques, enzyme work, food chemistry, radioactive tracer methods ; 
excellent general background. Box 579, SCIENCE p.¢ 


Biologist: Ph.D. specialized ornithology, synecology, blood physi. 
ology, evertebrates. Academic or research position desired. 9 years’ 


research, teaching experience, numerous publications. Box 557, 
SCIENCE, R8/10;9/7 
Biologist: Ph.D., age 33, desires a teaching position with op- 
i, for research. Specialities; Ecology, Conservation, Natural 

istory, Anatomy. Publications. Box 582, SCIENCE, xX 
Entomologist: M.S. ’51. Desires position Applied Entomology or 
research, 


Also interested Ornithology and Botany, Experience grad- 
uate assistant. Box 583, SCIEN CE. x 


Experienced Technical Editor, article writer, public relations 
speaker, in fields of Electronics, Physics, Photography, Fire Safety, 
etc., seeks position on policy-making level. A planner, a producer. 
Salary requirement $15,000. Box 580, SCIENCE, 


Immuno-Chemist—virologist. Ph.D., woman, publications, sper 
ience, excellent background and references. Box 571, SCIENCE. 


Microbiologist: Ph.D., 1949. Reesarch in antibiotics and physioiogy 
of bacteria. Publications. nee research position in industry or 
university. Box 592, SCIE 


Positions Wanted: 

Bacteriologist; Ph.D., seven years’ teaching experience includin 
three as head of department ; since 1947, industrial bacteriolo ical 
research; prefers teaching and research combined, industrial re- 
search or either plus administrative duties. For further informa- 
tion, please write Science Division, Medical Bureau (Burneice 
Larson, Director), Palmolive Building, Chicago. 4 


Virologist: M.S. Bacteriology. 24 years virus investigation. Pub- 
lications. Desires position in industrial or academic research. Box 
586, SCIENCE. 


Are YOU seeking... 


a new position, or new personnel? 


replies received from ONE 
classified ad in SCIENCE... 
Your ad here will get results! 


Send your ad NOW! 


STUDENTS—EMPLOYERS 


Take advantage of the summer months with part-time posi- 
tions. Students seeking valuable practical experience and em- 
ployers in need of additional help can secure same thru a low- 
cost, effective classified ad in SCIENCE 


Biechemist and a Medical Research Fellow for long range research 
project at leading medical school, East. Research concerns plasma 
proteins. Excellent laboratory facilities. Opportunity to attend 
seminars and lectures. Send complete data to: Box 578, ——— 


Eastern University, September, assistant Professor of Physiology, 
$4,000, Instructor, $3500, Assistant, 31800. Opportunity for Re- 
search: Teaching ability paramount. Submit vita Box 584, ~~ 
ENCE, 


Literature Researcher with B.S. and preferably M.S. in pre-medical 
curriculum for interesting position with well-established drug man- 
ufacturer. Some experience in scientific literature searching de- 
sirable. Job involves work in clinical and pre-clinical fields. Will 
consider either young man or young woman. Send complete in- 
formation, include wanecrint of college courses taken and grades 
received. Box 585, SCIENCE. x 


Pharmacologist: preferably Ph.D. with practical experience; op- 
portunity with prominent and progressive central New Jersey 
harmaceutical concern. Write full details and salary interests to 
ox 577, SCIENCE 8/24 


Physiologist wanted, one semester only, starting September, at co- 
educational college, New England. ee rank instructor. 
Ph.D. or equivalent. Box 581, SCIENCE 8/17 


Positions Open: 
(a) Organic Chemist qualified pharmaceutical chemistry; key ap- 
pointment with new products division, one of major chemical com- 
anies; Midwest. (b) Biochemist and, also, Medical Research Fel- 
ow ; medical school laboratories for physical chemistry; long range 
project involving study of plasma proteins by chemical fractiona- 
tion; teaching opportunities; East. (c) Research Pharmacologist: 
M.S. or Ph.D. with industrial experience desirable; Pacific Coast. 
(d) Organic Chemist or Biochemist with interest in synthetic 
work and tissue metabolism for post-doctorate research appoint- 
ment and, also, research assistant (M.S.); duties of latter involve 
blood and tissue analyses; medical school research department ; 
South. (e) Two Physicians to become associated with pharmaceu- 
tical company; one should be qualified to handle all professional 
correspondence, the other, serve as field representative with some 
traveling; headquarters in East. S8-2 Science Division, Medical 
Bureau (Burneice Larson, Director) Palmolive Building, a 


Radio-Activity Research, Chemist or Physicist, thoroughly grounded 
in both theory and practice of radio chemistry, to establish and 
take charge of radio-isotope laboratory. Large chemical manufac- 
turer, located in New York area, is desirous of initiating research 
in this field. Write resume of experience, education, usual personal 
information, salary requirements, to Box S 763, 220 W. 42nd 
A 8/17, 8/24 


SCIENTISTS—salaried positions, $3,600 to $25,000. 
This confidential service for outstanding men who desire a change 
of connection, will develop and_ conduct preliminary negotiations 
without risk to present position. Send name and address for details. 
TOMSETT AS: IATES @ 1205 Berger Bidg., Pittsburgh 19, Pa. 


Teachers Wanted: Pharmacologist Ph.D. to head department, and 
Biochemist Ph.D. Research facilities. Write to Dean Constantine 

Meriano, New England College of Pharmacy, 70 Mt. Vernon 
Street, Boston, Massachusetts. 


LOOK AROUND... wsice 


number of satisfied advertisers using. small-s; real 
in practically every issue of SCIENCE—proo. ‘that 

Is get results! If you have a product or service of interest to 
scientists, why not take advantage of this low-cost means of in- 
creasing your profits! 
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“The MARKET PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


YOUR ad here reaches over 32,000 foremost scientists 


in the leading educational institutions, industrial 
laboratories, and research foundations in the U. 
and 76 foreign countries—at a very low cost 


CLASSIFIED: 20¢ per word, minimum charge $5.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany ad. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a c vd oy account basis 

—providing satisfactory credit is established 

Single insertion $17.50 per inch 
7 times in 1 year 16.00 per inch 
13 times in 1 year 4 
26 times in 1 year . 
52 times in 1 year 11.00 per inch 

For PROOFS on display ads, copy must reach SCIENCE 4 

weeks before date of issue (Friday of every week). 


Hil 


Sets and runs, fore’ 


WANTED TO PURCHASE ... ign 
and domestic. Entire 


PERIODICALS 
SCIENTIFIC sooxs 2nd, smalier 
WALTER J. JOHNSON @ 125 East 23rd St., New York 10, N. Y. 


SCIENTIFIC BOOKS and PERIODICALS WANTED 
Complete libraries—Sets and runs—Single titles 
lso, please send us your want lists, 
STECHERT-HAFNER, INC. 
31 East 10th St., New York 3 


BACK NUMBER PERIODICALS — Bought and Sold 


@ Tell us what you want!—What have you to offer? 
Abrahams Magazine Service DEPT. P, 56 E. 13th ST. 
Established 1889 NEW YORK 3. N. Y. 


coms 


“Theorie des Atomkerns” W. Heisenberg, Nobel Laureate. Send 
$8.85 via Merkur Bank to Science Hub, Princenstrasse 2, Got- 
tingen (20b) Germany. Air Mail Saves Time! 


SUPPLIES AND EQUIPMENT 


SODIUM IODIDE, THALLIUM-ACTIVATED CRYSTALS 

Vacuum-sealed in quartz envelopes to insure permanency. Designed 

for scintillation work with standard photomultiplier tubes. Write 

for Bulletin SC-5 NUCLEAR RESEARCH CORP. 2707 Federal 

Street, Philadelphia 46, Pa. H 
COMMON 


STAINS 


STARKMAN Biological Laboratory © 


@ RARE 


SPRAGUE-DAWLEY, INC. 


Pioneers in development of the 
standard laboratory rat 


Box 2071 + Madison 5, Wisconsin + Phone 36134 


OG Sac 


@ Both the editorial and advertising pages of this 
special issue will feature an unusually interesting 
and comprehensive review of the latest develop- 
ments in scientific instruments and equipment. It 
will be of direct interest to the more than 33,000 
readers of SCIENCE. 

@ Send your advertising copy now. Regular rates apply. 


Your sets and files of scientific journals 


are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are willing to sell 
at high market prices. Write Dept. A3S, S. CANNER, INC, 
Boston 19, Massachusetts 


RABBITS 


DOGS RATS 
LABORATORY ANIMALS CATS PIGEONS HAMSTERS 
@ Clean animals. } MICE POULTRY GUINEA PIGS 
or your needs. | sown C. LANDIS Hagerstown, Md. 


Reasonably priced—Dependable service 


YOU can TELL and SELL 
over 32,000 top scientists 
here .. . at a very low cost. 


Your sales message in an ad this size costs onl 3.75 at the 
one-time rate—less for multiple insertions. An results !— 
well, here’s what one of many satisfied advertisers in 
SCIENCE has to say... . 


“SCIENCE is consistently our most ofitabl 
medium. Business secured solely thru SCIENCE ads 
has been the backbone of our success in this field.” 


“We carry a considerable amount of advertising in 
various periodicals but none is so productive of re- 
sults as SCIENCE.” 


Prove to yourself the effectiveness of SCIENCE 
your Market, Sales, and PROFITS—send your 
—or write for further and Rate cand 27B. 


SCIENCE 


weekly reaches over 32,000 top scientists 
1515 Mass. Ave., N.W., Wash. 5, D. C. 


August 10, 1951 


White SWISS Mice 20c «=; 


Rabbits, Cavies, White Rats, Ducks, Pigeons, Hamsters 
Write « J. E. STOCKER + Ramsey, N. J. 


All Amino Acids (natural, synthetic, unnatural), 
Rare Sugars, Biochemical Products, Reagents, New Pharma- 
ceuticals in stock. Write or phone PLaza 7-8171 for complete 
price list. 


BIOS LABORATORIES, INC. Wot Strest, 


INDEX of REFRACTION LIQUIDS 


Yeuatie Aid for Identification of Minerals and other 
e Solids by the Immersion Method of Microscopy 


e Range 1.400-1.700, intervals of 0.002, or as selected 
Index’ Certified to + 0.0002 


e Range 1.71-1.83, intervals of 0.01 
Write for Price List Nd-S 


P. CARGILLE 118 Liberty Street, New York 6, N. Y. 
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—The MARKET PLACE 


BOOKS e@ SERVICES @ SUPPLIES @ EQUIPMENT 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and 76 foreign countries—at a very low cost 


CLASSIFIED: 20¢ per word, minimum charge $5.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany 


DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—providing satisfactory credit is established. 
Single insertion $17.50 per inch 
7 times in 1 year 16.00 per inch 
13 times in 1 year 14.00 per inch 
26 times in 1 year 12.50 per inch 
52 times in 1 year 11.00 per inch 


For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


SUPPLIES AND EQUIPMENT 


FREE CATALOG No. 677.. 


Lists more than 300 items for Research — 
Biological, Microbiological, Bacteriological, 
Biochemical, Nutritional. Write 


GB 72 LABORATORY PARK 
CHAGRIN FALLS, OHIO 
L-PROLINE—Hydrox myprenine, L-Methionine 
@ AMINO ACIDS e BIO 
@ PRE-MIXED MICROBIOLOGICAL ASSAY MEDIA 


H. M. CHEMICAL COMPANY, LTD. 
144 North Hayworth Avenue Los Angeles 48, California 


NOW! Bring your AAAS Directory—————. 
up-to-date with the NEW 


CENTENARY SUPPLEMENT 


to the Summarized Proceedings, and a 
Directory of Members who joined the 
AAAS during its Centennial Year 1948. 
69 inches, clothbound, 392 pages 
AAAS members’ prepaid orders 
combination offer . . . 
AAAS Proceedings and Direc- 
tory, 1940-1948, plus the new 
Centenary Supplement — both 
volumes in one order—$10.50 
AAAS members’ prepaid ‘orders 
$8.50 


$4.75 


SUPPLIES AND EQUIPMENT 


PROPPER 
WOULFF BOTTLES 


Made from the finest Bohemian crystal glass 
with hand-ground, tapered neck openings 


Supplied in a complete range of styles and sizes: 
Three-neck bottles 
- with or without bottom tubulature 
Two-neck bottles 
- with two side necks 
- with center and side necks 
- with two side necks and 
bottom tubulature 
Excellent Quality + Reasonably Priced 
Write for complete list of prices and sizes. 


PROPPER Manufacturing Co., Inc, 


10-34 44th Drive, Long Island City 1, N. Y. 


ordernow, from AAAS 


1515 Mass. Ave., N.W., Washington 5, D. C. 


Please send me: 
1 CENTENARY SUPPLEMENT [) special COMBINATION OFFER 
16 


BIND °EM... 
and you'll 
find them! 


Keep your copies of SCIENCE always.available.for quick, 
easy reference in this attractive, practical binder. Simply 
snap the magazine in or out in a few seconds—no punch- 
ing or mutilating. It opens FLAT—for easy reference and 
readability. Sturdily constructed—holds 26 issues. 


This beautiful maroon buckram binder stamped in gold 
leaf will make a fine addition to your library. Only $2.75 
postpaid (personal check or money order please). Name, 
60¢ extra—year of issue, 35¢ extra. ORDER YOURS NOW! 


SCIENCE © 1515 Mass. Ave., N.W., Washington 5, D. C. 


Science, Vol. 114 
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SMALL-GROUP STUDY 

IN A NORMALLY LIT ROOM 
The image is cast upon o screen in the 
dark-chamber turret at table height. Each 
observer (up to 10) has a separate light- 
excluding viewing hood. The pathologist 
here is discussing a slide with the surgeon; 
the unused hoods are easily shuttered off. 


’ 


LARGE-GROUP EXHIBITION 
IN THE DARKENED AUDITORIUM 


So intense is the Scopicon light source that 
images up to ten feet across can be pro- 
jected. Through a system of auxiliary lenses 
the operator can follow a biological speci- 
men through o progressive series of ever- 
closer localizations, up to ultimate demon- , 
stration under oil-immersed objectives. — 


Quickly adaptable to viewing on any scale, the mobile 
Scopicon couples convenience with efficiency. Its high- 
pressure mercury arc is the brightest light source ever 
employed for microprojection. The focal spot is only 
Imm square (approx.). Its pinpoint character permits 
flickerless projection of sharply detailed images up to 
ten feet across even under oil-immersed microscope 
objectives. Let us send you the brochure describing this 
remarkable instrument. 


* 


micro-projection ¥ equipment 
SCOPICON, Inc. 215 E. 149 ST. NEW YORK 51 
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For YOUR QQ) SPENCER Microscope 


(Series 13-33) 


MODERN, 


COMPLETE PHASE 
EQUIPMENT 
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$14700 
for Phase Turret Condenser with 
Centering Telescope, in case. } It’s a simple, economical matter for owners 
Objectives and annular HY of AO Spencer No. 33 or 13 Microscopes 
diaphragms extra, Yf to convert for Phase Microscopy. Just add 
as selected. Y the AO Spencer Phase Turret Condenser 
and your selection of phase objectives with 
corresponding annular diaphragms. 
You may choose from 10X, 20X, 43X, and 
97X phase objectives in Bright Contrast, Dark Contrast, or B-Minus 
Contrast. Annular diaphragms are interchangeable and individually 
centerable. The Turret operates easily and without backlash. Center- 
able condenser mount permits accurate location of the condenser in 
the substage. 


ws 


Special long focus Diaphragms are available for micro manipulation 
and tissue cultures located up to 17 mm above the stage. 


A limited supply of these AO Phase Turret Condensers is available 
for immediate delivery. 


See your AO Spencer Distributor or write Dept. V2. 


American @ Optical 


Oe INSTRUMENT DIVISION « BUFFALO 13, NEW YORK 
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